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TAI1K 1

DKnCIIIITlON OF CUMKKNT MITIJATION

liitroduutloji
In thin document, nxlntliuj dntn nnd umidltlnnn nt Ihn til to nrn
minimarl nod i Work I1 Inn In diivolopnd In ronponnn to thono dnlni nnd
n n n l y n l n of dntn obtnlnod In tho Work plnn In clonnrlhud, Irifor-
mni:inn in nlnu pruvliluil uii j i i i f i i i l b l i i r urncd l.il tochnrt luylcr. .nit!
tliolr iivNlufltlon, To fnollltnto rogulntory nivlow, l.hn format of
thin report follown tho i;PA gulilnnon dncumwnl for CKMCI.A/flAHA
Hoiiuidlnl liwniulgnt.lon/l'onnlbl I Ity Utudy dovi.'lopmont,

During l;hn nuinmor of 1977, Trlnlbotn oliloropropyl)-p|ionphal;«
(Trln) innkod from n drum In n drum ntorngo nroa nt Wltoo
ChoralcoI Company'n Now Cnntlo f n o l l l t y onto tho ndjnaont How
Cnntlo liunrd of Watar nnd Light Commlnnlon (NCIiWhl,) proporty, Tha
nplll wnn flrnt dutootod by n NCIIWM. omployoo who notloud nn nran
of dpnd gninn nlong tho Wltco/NCIlWM, property boundnry, Thin nrun
WAM ni|](ii'nni in n drum ntorncio nran, An I n v o n t l g n t Ion wan
porformod by Wltuo which rovonlod thu prnnonco of Tr l n In tho
nnlln undor tho do ml grnnn, llhortly nftor th'i n p l l l | 1977-1970),
npproKlmntoly 50,000 gnllonn of ground wntur uutontlal ly conum-
Inn I ml with Trln woro pumpod from thn NCDWU, g n l l n r y Into tho
,ii1).ioflnt uotlandn under tho dlroction »£ L'NHHC. In January )"''«
tho I J . l l , Knvlronmuntal Protoutlon Aooncy (iJ'A) conductod nn
InvontlgntIon which rovonlud tha protonco of Trln In tho ground
wntor nt 3 ppb or lonn,
To dnto, n total of C l v o flold InvontIgni. lonn nnd two nununnry
rupot'to havo boon uomplotod for tho Wltuo iiroporly nml ndjncpnt
NCIIWM, iHyparty, Thay woroi

1, 'A Chomlonl I nt run Ion lltudy of M l i n l l o w Arjulfor
Wator Uouroon nt Now Cantla Wntor iMllrntlon Plnnt
on Wllmlngton Avnnun", July 19/9, by Dutflold
AnnooUton, Ino, nnd Dot/,, Convorno, Murdoch,
I no,

2, "Uroundwntor Kvnluntton Phnno IN - Chainlonl
Intrunlan I n v n n t Igntlon", Moptombnr 1'Jllfl, by
Dufflold Annoc'inton, Inu, >

iw
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J, "Oruundwntor W u l l :lninpllng nt Wltuo - Inofonm
D l v l n l o n , Wl linliuiton, Dolnwnro", Jnnunry 1U, I'JIIJ, '' ,,,,f,
by I'rlnooton A(|un Mclonco, ''/'.A

4, "Moll nnd ilroundwntur llnmpllng nt Wltco - Inofonm
Dlvlnlon, Wl 1ml ngtan, Dolnwnro", Juno I'JIIJ, by
Prlncoton A(|un tlulnnon,

5, "llydrogoolog la Evaluation of tho Wl tco Chain 1 en 1
Company Now Cant In Wntor Workn Mnttor nt Now
Cantlo, Dolnwnro', Novombor 1'Jirj, by Knvlrommintnl

h, "Nnw Cnntlo M p l l l , Taohnlcnl Itovlow of Oucunmntn,
(Muni import", I'olmwry I'JIIO, by Planning Hononroh
Corporation. (PHC) for U.ll, Ml'A.

7, "A I'rol linlnnry Annunumont of Chluogo llrldgo nnd
Iron, KI'A No, DI'>3U, Kmorgoncy nnd Homodlnl
Honponnn Intormntlon llyntom, July I'KM, by DNHI.'C,
Uolldwnnto Drnnuh,

Tho Chlcngo llrldqo h Iron proporty In locntnd npproxlmntoly 1000
Cool, onnt of tho Wltcu Corporntlon nlto, from l'J5ll to tho onrly
IVOOn, Cllt dlnohnrgod 5 to 0 pore out nulfurlc ncld nnd 1,5
porcont phnnphorlc nuld into a pit on thulr plinl proporty, in
1!I5'J, tho Now Cnntlo 'n wntor nupply wnn found to hnvo n dncronnod
pit nnd olnvntud lovoln of Iron nnd mAngnnoon, Whon tho nourco of
thin dogrndntlon In wntor gunllty wnn nttrlbutod to Clll, tho firm
Imijnn d I nnlini'i) inq tha dlluto acUIn to four Coundatlon pltn
Inntund cf tho n r l i j l n a l dlnponnl pit, In 1970, nunh dinohnrrju
connod, nnd aoldlc wnnton woro Inntoad nont off-nlto for dln-
ponnl, llnnuil on nn outobor 1'JIII I'rol linlnnry Annonnmont of tho
Clll nlto by r:i'A nnd n Kobruary 1U02 DNKGC Inupoctlon, no furthor
action nt tint nlto wnn do inn oil nooannary, In l'JII3, Clll wnn
grnntod ninnll (junntlty gonitrntor ntntun, Hnnttin nhlppod off n l t n
Inuludod mothylona ohlorldo, wnnto oil, nnd x-ray flxor nolutlon,
A July 1904 |ii'«llmlnnry annoBHmont of tho CIH alto !>y nNiini!
rooommondnd thnt n "vory low priority" nlto Innpootlon, connlnt-
Ing of noil aampllng tor motnln, nultnto, nnd total nhonphorun,
bo aonduotad to dotorniino nny mlgrntlon of oontnrolnntlon from tho
formor mild dlnponnl nronn,

Tho formor Wltco nnd NChWM. proportion nro lountod npproxlimtoly
ono-hnlf ml In wont of tho Ho Inwnro nlvor nnd w i t h i n tho ulty
l l m l t n of thu Town of Nnw Cnntlo, Dolnwnro (Ktguru 1-1), Doth
proportion nru nauonnlblo by Wllmlngton Avunuo (linutn V) nn nhown

Ili the 1'ilfM' liil'iin'il IM /da ||iiiiiu' M mi/ ii 1 ii'dildM'i1 Hi l'i'i|Ui|'i' in rda
I'lllll'f, ll M illll' /H Mill I f d l l l l l l l i l 1'Hl'lH 1)1 I ' H M i l l / I H M H|{ /III' HU||l|ldl' jil l f l l 1
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on Klijuro 1-3. Tlio o r i g i n a l nron of Invuntlgntlnn for KI'A nnd
Itn iiiibnor|uont contrnutorn, which onuompnnnvd thn ontlro formor
Wlteo nnd NCDHM, proportion, In doltnnntad In Figaro 1-2,

Moth tho Wltco Chain 1 c,i 1 nnd NCIIW6I, proportion nro r o l n t l v o l y
flnt-lylng. According to tho IIUCIM wllmlngton Mouth, Dolnwnro-Now
Jornoy 7-1/2 mlnuto topographic mnp, tho proporty lion In tho
Dolnwnro lUvor tluodplnln nt nn olovntlon rnnglng from /.oro to
ton foot ahovo moan »on l«>vi»l.

Murfnuo drnlnnyii from tho nlto In gonornlly In n woiit-northwont
dlroctlon, townrdn tho right-of-way for n not of Conrall trnchn.
Tho Conrnll trncKn nro b u i l t on n marnh which oxtamlu wont nnd
nouth of tho tnicKn nnd drnlnn to tho iiouth,

(Iround wator nt tho n l t o occur n In two inn Jar flow nyntomni tho
wntor tnblo nqulfor nt tho nurfnco nnd n oouond, doopor nqulfor
whloh umlnrllon n clny confining u n i t , Tho NCHWU, hnn a doop
production woll (W a l l No, 11) whluh In n croon oil In tho doop
nqulfor. l l x l n t l n g dntn domonntrnto thnt hydraulic oonnootlon
botwoun tho two flaw nyntomn In pruhlbitud by I.Im olny uuiitlnlng
Inyor liiou lloctlon l,ll,!))i Flow In tho wntor tnblo aqulfor In
p r i n c i p a l l y Intornl, but tha dlroctlon of flow In n t l l l In
quontlun,

IMguro 1-3 nhown n ntratUirnphlo noutlon uonnl.ruetod from n
i.HUTi'lntIon of drilling logo for two on-nlto walln, At tho nltn,
tho wntor tablu n i i u l f o r In tho Columbia Aqulfor. It U oxponad
nt tlio nurfnco, In 25 to 40 foot thick, nnd In compound of nand
nnd d e n v o i , An nvorngo hydrnullc oonduotlvlty for tho Columbln
Aqullor of mld-Dolnwaro linn boon niitlmntod by Johnnton (l'J73) to
bo 75 foot par dny, Tho undorlylng confining unit In onmponod of
!!0 ta !>Q foot of clay to nnndy clay. Thn vsrtlcai hyJi'sull'.1
conductivity of tho contlnliui Inyor hon liooij calculntod (Martin,
10114) to bo IO"5 foot por dny (2,12 x 10"' cm/one) In tha flow
Cnntlo nron, llaoant pump tout dntn, dlnciuniiod In Dilution 1,11,5,
domonntrnto that tho doopor nipitfnr (tho llppor Potomnc Aqulfor),
In tho roglon of tho nltn In contlnod by tho nop«>ratlng clay,
IImil)nth tho nlto, tho llppor Potumno Aqulfor In bnllovod to bo an
thick nn 140 toot, An npproxlmnto hydraulic conductivity for tho
Uppnr Potomnc A q u l f o r hnn boon ontlmntod to bo 2!) foot por dny
(Mnrtln, I'llM),

l-'l
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I .A.4
lltrnt Igrnphlcn I ly , tho Columbia AqulCnr ropronontn tho Plolnto-
oono Ago Columbia format Ion, Tho Columbia In undorlnln by
I'otoiiinu Pormnt Ion noillmontn (if l.owor Crotncooun Ago) tharoforo,
tho Columbia uncontormnbly ovorllon tbo I'otomno, Tho Uppnr
Potomnc A q u l f o r nt tho n l t o ropronontn tho Uppor llnndy '/,ono of
tho Potomnc I'ormnt Ion, nn I d o n t l r l o d by Dnndntrom nnd iMakott
(19(17), Tho uppor nniuly aono In monuurinl from tho bottom of tho
clny undorlylng tho Columbln Aqulfor down to tho top of tho noxt
dny Inyor, In turn, mlddlo nnd lowor nnndy xonan, nlno itopn-
r (ii. in I by cl/iy Inyorn, nro pronont In thu nlto nron. Tho bano of
tho Potnmna 1'ormntlon in liionti t ioii on tho uunlaut biilKuuii tho
lowor nnndy /,ono nnd undorlylng cryntnlllno bodrocH (1'lguro 1-}),
Tho npproxlmnto thlcknonn of onoh unit In tho nlto nron In llntod
bo low i

Columbia Formation 25 to 40 toot

llopnrntlng Clay 00 to 90 Coot

Uppor Unndy Xono
Potomac formation 40 to 140 toot

Komnlnlng Potomnc formation
(nopnrntlng clny, mlddlo and
lowor nnndy riorum) ICO in JfiO fool.

Mont of tho Wltuo property hnn olthor n building or oonoroto nt
tho nurtnco, Tho Ni.'hWkl, pruputty hnn iinvimil aro.in of gram; nnd
tin) mnrnh to tho wont contnlnn roodn nnd grnnn,

1 II Nn I; LM i rn_ 41 nd .BjLtnji [ t_n t ' .
In Unction l.A. thu Inltlnl rooDoniio not Ion. to tho

M p l l l wan takon by tho KPA In'iin Invunt Ignt. Ion conductod in
Jnnunry of 1970, !lubnni|unnt nlto ntudlan, llntod In II null on l.A,
hnvo npnnnod tho tlmo frnmn botwoun I'llld nnd IDIIfi, whon tha flnnl
roport of n tochnloal ravlnw wan nubmlttod by PKC to tho KI'A.
Tho nampllng daton, lint of pnramutorn nnnlynod, and connultnntn
uu 11 not Ing nampUn hnvn v n r l o d , for t h i n rannon, A uomprn-
honnlvo nummnry of all nampllng ovontn hnn boon proparod, Tnblan
hnvn boon gunorntod which provldv tho hlntorla monitoring rouord
for onuh npoclfla conntltuont, Thono tnblon nro Included In tho
following dlnounnlon nnd In Appondlx C,

'100 !0 ' IM

'p*TT'vlf

id /in1 I'liii'1 itii'iiii'ii ni /(HI diiimi1 a MH/ in ii'diiiiM'i1 HI I'l'niiifi1 in /da
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A nynopnln of ropurt flndlngn In promintod ho low • Tho principal
compound of oonuorn nt thin nlto npponrn to bo trln ( botn-chlor-
opropyl) phonphnto (Trln). Othor compounds (Including tlumo
whoiio nourco doon nol npponr to bn Wltco) nro dlncunnod bo low.
llorlng locntlonn roforrod to In tho toxt nro nhown In flguro 1-4 1
obnorvnt Ion wolln aro doplctod In flguro l-'J,

Tlio ocuurrsncn of Trln In ground wntor In concontratnd In tho
nhnllow wntor tnbla n q u i t o r , whnro it rnngon [rum Inun I. luin n
hundred to thounnniln or ppb bononth both tho formor Hltco
proporly nnd tho dlroctly ndjacont NCIIWU, proporty to tho noutli,
Illntorlu wntor quality ronultn for Trln nt tho nlto nrn pronontod
In Tnblo 1-1, linmplnn hnvo nlno boon tnkofi from NCIJW/, I, doup pro-
duction Woll PW-ll. An ntntod In Mootlnn l.A, Trln wnii I n i t i a l l y
dotoctod In I1) VII In n nnmplo from tho production wnll ni. n trnuo
uoncontr.it Ion of O.OJ ppb, ilubnaquont nnmplaq botwoon 1971) nnd
19U3, howovor, did not dotoot Trln, Ho II namplon collootod In
tho vicinity of tho Trln n p l l l nt dopthn from 0 to 12 foot ahowod
Trln conoontrntlonn of lonn than 50 ppb to ovor 200,000 ppb
If Iguron 1-0 through I-1)) ,

IjlK2 Otlinr Coiintltuontn I'rnnoiit In Hot In

Tho nolln nanoclntod with tho formor Wlteo nlto hnvo boon nnmplod
l.hroo I. lino n nlnuo 197'J. Tho nnmpllngn Includod novan borlngn nt
n 2 foot dnpth nnd 17 borlngn from /nro to 12 fool, (kill nnmplon
worn nnnlyxod fur p r i o r i t y |iolhitnntn (wlUi tho oxcoptlon of
thono llntod In lioctlon 1.11,4) nn woll nit othor compoundn tluinght
llKoly to bn on nlto (o,g, Trln), Compounds dotoctod In tho nolln
nro tl I no u n rind nn foil own.

Polyohlorlnntnd blphonyln (PCIln) worn dntoctod In only ono
locntlon, llorlng No, !) niong tha (,'onrnll rlght-ot-wny, nt 2 flint
fit a concentration aC J'JOO nub. An Indicated In Tnblo 1-2, I'Clln
woro not datootod at nny uthir bcr'ng locntlnn on tho nlto up to
n dopth of 12 toot, Potontlnl nourcon of I'Clin mny bo tho
oloutrlc nubntatlon Lonn thnn 100 toot from llorlng No, 11 or
Conrnll train trannfonnorn,
Tntrachloroothylono (I'd;) wan datactod nt n ninglo locntlon,
llorlng C l l , wont of Qulllon llrothorn ford nt n dopth of ovor 10
foot, nt 10,4 ppb, Throo nninplon nt ahnllowor dopthn at tint namo
location nliowud no ovlilonco of I'CH, An Indlcatod In Tnblo 1-3,

"'irJ'
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I't.'K wnn not dotoctod nt ,my othor b«rlnu locntlon on tho nlto up
to n diipth of 12 I'uot. Thini, thu dliitr I but Ion of I'Cll Indlcnton
nn off-nl to nouruo,

Trluhloroothy lonn (TCM wnn found nt tim;n nniountii only nt dopthn
o>fur 10 r n "t. In llorlngn (Ml, CIV, (Mil, OP), nnd C114, Tho
uoncontrnt lonn rnnqod from n high of 10,4 ppb nt Dor I n<| (Ml wont
of Qulllon llrothnrn I'onl, docronnlnq In n northwnrd dlroct Ion
ncrorin tho nlto to n vnluo of 1,4 ppb nt llorlng CI14, UnmpAon nt
nhnl lowor dopthn n). tho nnino locntlonn nhowod no ovldonco of '!'(,' i;.
An I n d l c n t o i l In Tnblo 1-4, TCK wnn not dotuctod nt nny othor
hnrlmj locntlon on tho nlto nt dopthn Up to 12 (not, Tho
dutoctlon dopth nnd tho docrnnnlng concontrnt innn nuronn thu nltu
Imllcnto n probnblo off-nlto nouri'0 tor TCB,

Chloroform wnn dotoctod only nt llorlng No. 1 botwoon tho £ 1 1 -
trntlon plant nnd tho onn ntory block b u l l d l n q on tho Wltuo
proporty nt n Unco uoncontrnt Ion of 40 ppb nt n dopth oC 2 foot,
An notnd In Tnblo i-!), chloroform wnn not dotoctod nt nny of nix
othor borlngn nninplod on nlto, Tho potential nourcion Cor
uhioroform, n yonornl nolvont, could bo tho gnrngo or filtration
plant on tho NCDWM, proporty nnd tho block bulldlnq or tho nplll
n QUITO. nron on tho [nrmor Wltco prnpnrty.
T''U< bnno noutrnl compoundn nnthrncono, nnphthnlono, hoiuo(n)-
nnthrncono, pyrono nnd fluornntlnino nro common count Ituuiitn of
croonoto, n wood |ii tnuirv.'it Ivo , or anphnlt pnvln'Ji rooflnq, or
wntiu'proof Ing, Thnnn compoundn worn dotoctod nt llorlng Nan, 1
throuqh 4 nnd fi, An noUul In Tnblo 1-0, oonaontrntluim of thona
Conntltuontn rnngod botwoon 100 nnd ill III) ppb at n dnpth of 2
foot, Conoontrnt lonn found 'n horlnu Non, 3 nnd 4 nlonq tho
Conrnll trncKn nuggnnt croonoto irom Lhii r n lliond tlon ns bcltui
tho potontlnl nourco for tho no Conntltuontn, Tho prononco of
thono bnno noutrnln In liorliui Non, 1, 2, nnd 0 may bo rupronont-
n 1,1 vii of conl tnr durlvntlvon from nnphnlt uonntruotlon product n.

1)1 (n)lnilyl phthnlnlo wnn found In boring Mon, 2 nnd 4 at n dopth
ol 2 font, nt concnntrntlonn of 400 pph nnd 1149 ppb, ronpoctlvnly
(sss Tnhls l-S). This o'jnot; ii iiunh . n plnotlcliofi wno not tounil
in nny othor boring locntlonn on nltn, Cortnln phthnlaCo
compoundn Iroquontly occur duo to laborntory aronn-uontnmlnatlon,
wiiii i n ji Untie Inborntnry oqulpmcnt In In wldnnproad uuo, llnnni-
Inntlon of Inborntory yA/OC Cor tlmnn nninplon (not nvnllnblo)
might Indlunto ct'onn-iiontnintnnt Inn (pnrtloulnrly In Lnborntory
blnnkul, othnrwlno, Itn prounnco in Dorlnq No, 2 might Indlcato
that tho npiil nourcu nron in n fiuUntlnl saurcs. The ill ( n ) !.".! '- y l
phthnlnto wnn datoutod In llorlng No, 4 nlong tho Conrnll trnukn
but not nt horlng Ho, 1 botwnon tho trnukn nnd tho nourcn nroa,
Thin nuggontn a potontlnl ott-nlto nourca, ponnlbly rnllrond
rolling ntook,

M
'

|iih|i' d'dni'il in /da dldiNi' a MH/ .n li'dildl'l'i' Hi d'i|ili|V ,11
if a it in' fi> Mid Wdiiilii id 1'i'l'ni iM I'l'iiid/n'M I'd "n' Hi ii| did!'
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Tnluonn wnn dotnutod In trnco ,inmuntn, (npproximntoly "511 ppb),
only In llorlng Non, 5 and 7 (noo Tnblo I-S). Tho potontlnl
nourao tor toluono In llorlncj No, 1 mny bo tho nbovo-g round fuol
tanKn wunt of tho ono ntory block building, lluwovnr, nonu of thn
othur compoundn nnnuulntad with fuol, mich nn bon/,ono or xylono,
worn ilotoctod. No a n n l g n a b l o nourco or trund wan obnorvod for
toluono In linrlng D| howovor, tho boring In locatod along thu
rallrond right-of-wny, which uould bo tho nourao nron,

ĵ
Tho ground wntur nnnoclntod with tho formor Wltco iilt.o ban boon
namplod n total of twolvo tlmon nlnuo l')7ll. Tho nampllngn
Includad n norlon of 24 monitoring wolln ncroonod In tho nhallow
wntor tnblo nqulfor nnd doop production woll No, 11, ncroonod In
tho uppor nnndy unit of tho Potomnc I'ormntlon,

1. 1). 1.1 nhnllow Agtilfnr tlnnplnn

Tho nhnllow ground wntor hnn boon nnmplad for priority pollutant
volatllo organic (VOCn), bnno noutrnl (liNn), nnd ncld oxtrnatablo
(AKn) compoundn, w i t h tho oxcoptlon of ncrololn, ncrylonltrllo,
nnd totrnchlorodlbonno-p-dloxlnn,

Many of thu C o n n t l t u o n t n nn.ilyjiod for In tho vnrtmm nnmpl Ingn
worn linlow iloU'd. Ion l l m l t r i , Thono Conntltuontn aro l l n t o d in
AppondU C . otlnir conntl tuantn, which woro found to bo pronont
In tho nhnllow ngulfor, f a l l Into thrnti clannon nn illncunnod In
tin) romnlndor of t h i n nactlon, It In notod nt thin point that
thorn aro thmn major potnntlnl noiiru«n of cuiitnii»ln.U Ion
nd)ncont to tho n l t n , nn woll nn tho Wltco n p l l l nourco nro.i,
Thono I nc hiiln tho Co n r n l l trnckn nnd rlght-of-wny wont of thn
nlto, n 1 1 ml I. ml nron oC fuol ntorngo In nlmvo-ground l.ankr. boh 1 nil
i hu ono-ntory block b u i l d i n g on tho wontorn porlmotor of thn
tiHMimr Wltco proporty, nnd Oulllon llrothorn I'ord unuth nnd onnt
of thn nlto, A fourth ponnlblo nourco In tho formor nto o l
inniiijf nut ur I IHJ plnnt., (Milnn<)ri llrlilqo and Iron, ofint Of I,||O nltfl
ncronn lltnto lloutu No, ') ,

Ovor tho porlod ot h l n t o r l c monitoring, nomo count Uuontn woro
found In monitoring wolln whluh woro locntud In both thn n p l l l
nourao nron nnd along tho rnllrond right-of-way, Thoro aro two
potontlnl nconnrlon for tho contamination found In thona w i t l l n ,
Oii9 Intoi-ptutnt Inn In thnt thn drnliiiigo from thn nplll nourco
aron movon wont Into low-lying nronn nlong thn Conrnll trnck, and
I; hnn movon north nlong with nurfnco wntor drnlnnqo, Thin nurfnuo
wator thon noopn Into thu wntur tablo, canning tho prurt 11111:11 of

1-21
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tho count Ituont In tho monitoring w o l l n , Tho nocnnd Intorprot-
ntlon In thn I. count Itumitn nnnoclntod with tho rntlrood rlght-of-
wny havo noopod Into thu ground nlonij tho low-lying drnlnnga nron
ii nn I, of tho rlght-of-wny, nnd hnvn mlgratod oant In tho ground
wntur to tho monitoring wolln Inuntod In tho n p l l l nourco nron,

I'or noimi countItunntn, l:ho rnngo In concwntrat Ion In from lonn
I.hnn datoctnblo to npproximntoly !)0 ppb, (llvon tho n m n l l
dlhtancon botwoon tho n p l l l noiirco prun, fuol ntorngo tnnkn, nnd
rnllrond rlght-of-wny, nnd tho l i m l t o d r(uigo of count I tuont
iHiiioiiiitrntlonn, It mny not bo p'wnlblo to Idontlfy tho nourco of
Conntltuontn through ground wntor muni taring mil In, An nltui'n-
ntlvo nppronch would bn to clnnrly dotormlno which Conntltuontn
could p o t o n t l n l ly bo dorlvod from onch nouroo. Homo oonntlt-
uontn, howovor, mny bo potontlnlly n v n l l n b l o from morn 1.linn 0110
nouirco. Thin qonornl dlncunnlun hnn boon provldod nn n hnnln for
tho dlncunnlon of Individual uonnt 1 tuoni.ii thnt follown, Woll
locntlonn roforoncod In thu dlncunnlon nro found on Flguro 1-!),

Conntltuontn othor thnn Trln thnt havo boon dolootnd In tho
nhnllow aqulfor nnmplon fall Into thrno olannon nn Collowni

1, Conntltuontn which woro found nt datnctnbln concon-
tratlonn In tho onrly part of ih» nnmpllng rooord but
woro found nt only trnco Uivolii ('i ppb) or bnlow tho
diitnctlon l i m i t nt iiubnciiu'.'iit nnmpl Ingn,

2, Conntltuontn which worn dutuclml, but hnvo n l i m l t o d
nnmpl Ing rncnrd of 1 or 2 itdiupllngn,

J, cnnnl: 1 tuontn which hnvo bniin dolootwd ovor m u l t l p l o
nnmpl Ingn nt conuontrnt lonn nbovo trnvo or dottictlon
1 I m l t n ,

.'Invnrnl count I tuontn waro dotoctod during tho Inlt l n l nampllng
ovuntn, but woro not found nbovo trnou lovwln or nbovo dotoctlon
l l m l t n In nubnoquont monitoring ovontn, Thono count I tuonU
|l|ii|iidu atltyllmiuana, muthylono chlurldo, to t rndl loi'OOt hy 1 uno,
and toluono, Tnhlon 1-ri througn I-1) l i n t tho hlntorlc uonciin-
t r a t l o n n Cor thono countItunntn ovor tho porlod of nnmpllng,
i;i.liylbuiuniio In a nolvunt nnd dllutint which In nomatlmon uniiil in
an Intormadlnto ntop of ntyronn production, i l l n c u nn I n l t l n l
nnmpllny In Jnnunry of I'JHl, othy Ibon/.ono hnn not boon found
nbnvo dotoctlnn l l m l t n w i t h thn oxcoptlnn of ono namplo tnkon
from W « l l Mn. 22 (Id ppb) along tho finnrnll rlght-of-wny In Juno
l'Jll<l. At thin Locntlon, In tho drnlnngo nron ndjauont to tho
rnllrond rlght-of-wny, potnnl.ini nourunn of othylbonnMiio Includo
upgrndlnnl drnlnngo muircun nuch an tho n p l l l aroa, oloctrlu
n u b n l a l l o n , f l l t r n t l o n p l a n t , gnrngo, nnd Cuol ntorngo nroa nn
wnl I mi l ho right-of-way, .'}{)(» I .''
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Tho tin mo ntntniiu<iit mndn fur othy lbiin/.onu can bo nppllnd to thn
liotontlal nourco of m o t h y l a n o c h l o r l d o , In tenant nnmpllngn,
mothylono chlorldo h.in only boon dotoutod In nxct'nn uf 5 ppb nt
Woll No, 22 (11 iipli) and I win net, boon found nbovo 5 ppb In any of
tho w o l l n nnnuulalod with tho Trln n p l l l nourco nron, Mothylonu
chloride In n common nolvont nnd n notorlnun cronn-contninliinni: of
Inborntory nnmplon /nmly/.inl unlng C1C tochndiunii,

Totrnchlornothylniiii, nnothnr uoinmon iiolvnnt unod In dry donning,
phnrmnuaut Ic-n 1, and iliioi'oniilng oporatlonn, hnn boon dotoctod
nbovo 'i ppb nt Monitoring Wull firm, 21 ditd 'Hi (mnxlmum conuon-
trntlonn of 10 nnd (> ppb, ronpactlvoly), Wall No. 24 In loantod
In tho pnHi uf nurfnco drnlnngo moving from thn n p l l l nourco nnin
to tho Cnnrnll rlght-of-wny nnd In proximity tn tiio fuol ntorngo
nron, Wo l l Mo, 21 In lucntod north of W o l l No, 24 In thu down-
grndlont dlroctlon of tha drnlnngo moving north nlong tho
rlght-of-wny.
Aftor tho I n l t l n l nnmpllng for toluonu In Jnnunry of I'll)], tho
lovoln of toluuno toll to Unco or balow dotootlon l i m i t conuon-
tratlonn,

Conntltuontn thnt worn dotoctod but hnvo n onmpllng rocord thrt
In limltod to oim or two monitoring ovontn nro nummnrlieiul In
tnDlo 1-in, AciilMini wnn diitoutud for Monitoring W o l l No. U
ndjncont tn thu n p l l l nron In I'JIIJ nt 700 ppb. Among Itn othor
unnn thin compound In unod to ulonn nnmpllng oqutpmont, nnd n
qunllty control orror In ponnlblo. Mono of thu othor eight wolln
nnmplod, Including thonn Immodlntoiy ndjncnnt to tho nplll nran,
hnd dotoi.'tnblo ncol.ono lovoln, 2-hoxnnonu and 4-mothyl-3-ii«iita-
nono worn dotoctod In only onu of nlnn monitoring wolln namplod,
Woll No, II), w h i o h In 400 toot nouth of tho N p l l l nron and
adjacont to thu rmu.'oltnn botwoon tho NChW/,1, proporty nnd Oulllon
hrothorn Kuril i Acotono, 4-iiinthyl-J-pontnnono, nnd 2-hoxnnono nro
nil iiolvnitl.M uninl an wood pronervnttvnn or lacguorn,

tilchlaradiduuruinctltatie all1.! '.U'.'hlor'.'fI".!"!'''1!1"*1 !i<»"0 woru nnalyiad
for two nAmpllngn In IVI I J , lloltlmr compound wnn dotnctod In tho
I n l t l n l nnmpllng, Dlohlorodlfluoromothnno wan dotoctod In tho
Hooand nninpllnu nt Monitoring Noll No, H (!) ppb) In tho nplll
nourca area, and nt Wall Non, 21 (Jfi ppb) nnd 23 (15 ppb), which
nro loon t ml nlong thu railroad right-of-way, A aubnaijuant
nnmpllng wnn uonductod by tho 11,11, KI'A, which nnnly/.ud Cor dl-
chiorofiuoromuthnnn for tiio Juno Ivfii nnmpilng, Thu iiiutiiOii unod
tor tho n n n l y n l i i y l o l d n only an ontlmntod concontrntlon. Only
obnorvntlon w o l l No. 22, along thn rnllrond rlght-of-wny Indl-
cntod n n l g n l f l c n n t lovol of thn count!tuont, ontlmntnu nt 05
ppb, Thono uhlorofluoromuthnnon nro prlmnrlly unod nn rofrlgor-
nntn or noronol propollnntn.
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A total Kylnnn n n n l y n l n condtiiM "d on nntnplnti tnkon In July 101)3
rovnnlod dotoctablo xylono for mnny of i.In monitoring w o l l n ,
f'onunntrnt lonn In w o l l n loontod hoi: woo n tho Conco north of
Oulllun Drothorn I'nrd nnd Mm nourco nron rangod from 14 lo 20.!)
ppb, W o l l Non. 22, 23, nnd 24 nro ponltlonad nlong tho rnllrond
rlght-of-wny In proximity to tho tuol ntorngo tnnkn, Tho rnngo
In concontrntIon for thuno wnlln wnn 21 to 21U piib, with no
nppnront trond ovor w o l l locntlonn, Tho componuntn of totnl
nyiono (ortho-, mutn-, nnd pnrn-xylono) woro nwnltorod for by IIPA
In Juno I'JIM. Tho mothod uf nnnlynln gnvn o n t l m n t o d dotoctnblo
concontrntlonn of onch component tor thu nnmplo from Woll No, 22,
All of thn .-;tllf)t' six Hulls flflfflpl'vl h-vl nn Moi'nftahle rniii;on-
trntlonn,

A l K y l flubntltutod luuuunoii (Allhn) woro only analyzed for ana
monitoring ovvnt In May 1911 J, AMIln wnro dutoctod In anmplon from
Woll No, U nnd M nt 20 nnd 42 ppb, roopoctlvoly, Tho wall
lucatlonn aorionpom) to tho nplll nourcn and Cuol ntorago nrona.

Tho hlntorlu nnnlynttn Cor puntachlorophonol, n wood pronor-
vatlvo, and 2»inothyl-4|U-dlnl trophonol, a horbloldo, Indlcatud
thnt nil but obnorvntlon Woll No, 22 hnd lonn than dotoctnbln
lovola of thn compoundn. it In p l n u n l b l o thnt thono uompoundn
would bo found In nnmplon from W o l l No, 22, loantod nlong thu
rnllrond rluht-of-wny, nlnco thono two oompoundn could find
nppllent Ion thoro,

|)ln( 2-othylhoxyl) phthnlnto hnn boon dotoctnd nt Monitoring Woll
No, 'J In thu n p l l l nourco nron nnd In W o l l Non, 21, 22, nnd 23
nlong tho rnllrond right-of-way, Tho hlghont uoncnntrntlonn of
tho phtlliilnl.o nr» found far obnorvntlrm wolln 22 nnd 23, 120 and
2011 ppb, roiirioctIvoly, Thu compound wnn dotoatod nt n rolntlvoly
low uoncontratIon In tho n p l l l nron (14 ppb) and nt much higher
uoncontrnt Innn along tho rnllrond rlght-ot-wny, liutyl hnntyl
phthnlnto won dotoctnd In only ono nl, tho monitoring wolln
nnmplod, Wiill No, 2:1, nt 34 ppb for thn Jnnunry 19113 nnmpllng, A
nocond aampllna round, conductod four monthn Ini.m1, I ml I m tod
thnt tlniro wan no dotoctnblo conanntrntlon of tliln phthnlnto In
nny ot thn monitoring wnlln, An provluunly dinoiiiiiiuil, |>hthnl,ito
oompoundn aro Croquontly Inhorntory oronn-contninlnnntn, Or,
Knlph Uougharty of iMorldn Dtnto J n l v o r n l t y wnn contrnctod by
lognl counnol Cor Iho NCIlWdl, to obtain Jind nnnlyzo nnmplon Crum
monitoring Wall No, II, Doughorty'n dntn Indlcnto r o l n t l v o l y
high concontrntlonn for noloct Conntltuontn, Including trlohlor-
at iuoromothdiio (34000 ppb), hoxamnthyl din I loxniui trlmothyl-
nllanol (0000 ppb), nnd d l m o t h y l d l n u l f l d u (120 ppb), ll«nn-
imithyl dlnlloKnno, trlnmthyl n l l a n o l , and dlmothyl d l n u l t l d o aro
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not priority pollutnnt compoundn nnd aro not on tho Targot
Compound t.lnt, Trlchlorof luuromothnno In dlMaimiud In tiio
following pnrngraph.
Two count 1tuontn othor than Trln hnvo boon mnnltorod nnd con-
n l n t o n t l y dotoctud at groator than trnco Amountn ovor tho
nnmpllng rouord. Thono compoundn nro trlchlorofluoromnthnno and
tr Ich lorootby lono (Tablon 1 - 1 1 and 1-12). Tr luhlorof luoi'o-
mothnno, n rofrlgornnt nnd noronol propollant, wnn nnnlynud In
I hi1 on nnmpllngn botwoon I'MI'I nnd 11)114. Thin compound hnn bnon
doi.iK'tod nt concontrnt lonn ranging from lonn than dotoctnblo to
356 pnrtn ppb In Monitoring Wolln I), (J, Id, 21, 23, nnd 24. (An
provlininly nuUnl, thu liuiiulnaty luiiult uf :i•!,()()() m'l< foi H«ll No,
II In ijunnldorod nunpoct). A nubnoguont nnmpllng conduct.ml In
11)114 Indicated thnt four nddltlonnl wolln, Non. 2, 0, 7, nnd 22
nlno yloldod nnmplon with irlchlorofluoroinothniui. Thono Inttor
nnnlyiion, howovor, mny not bo roproiiontntIvo bocnuno tho ana-
lytical mnthod unod by tho KI'A yloldod an ontlmntod vnluo of tho
conntltuont. Monitoring w » l l No, II, In tho Trln n p l l l nourcn
aroa, hnd tho lily lion t ooncontratlon of trlahlorof luoromothnno nt
350 ppb, Thn nnoond hlghont cnnuontrntlon (250 ppb) wnn Hound at
Obnorvat,Ion Wol 1 No, 21 nlong tho railroad rlght-of-wny, Thn
n n n l y t l c a l work for all nampllng in 19113 for trlohloroduoro-
mothano In nunpoct nlnco tho two palm of n p l l l , nnmplon tnhon
yloldod wldoly vnrlod rouultn,
Tr l''hlornnl hy li'iH' hnn hnnn nnnlyfliid In I'wnlvn nnmpl Ingn imnilnnl.ini
botwoon l'J7ll niiiT I'JN, In tho onrly nnmpl Ingn tho compound wan
dntoctod In twolvo of tho obnorvntlon wolln, rnnglng from lonn
than 1 to 75 p|>h, In n Intor nnmpllng, ,111110 l'JH4, thn rnngo In
concontrnt Ion hnd docronnod, ranging from lonn thnn dotoctnbln
to 21) pph. Only throo of tha 13 wolln aamplcn) then yloldnd
iiamplun w i t h groator than trnco nmountn (5 ppb) of trlchloro-
othylonn, Tliofin Includod Woll Non, 3, 21 nnd 22, Monitoring Woll
No, 3 In locntod nlong tho north fonaollno botwoon (Million
llrothorn I'onl nnd tho NCIIWU, proporty, whorona Woll Nori, 21 and
22 nro loontad nlong tho rnllrond rlght-ot-wny, Trlohloroothylonn
In n conntltuant found In nulvuntn tiint could hnvo bnon nonocl-
ntod w i t h Oulllon llrothorn I1'old or Conrnll, Tho formur Wltco
proporty la lonn nunpact au n oourco bocnuno I,Inu'o wnn no
n l g n l f l c n n t TCK found In tho ground wntor In tho n p l l l nouroo
aron.

1.1113 ,JL_M«. t. j» r...Qu n 111 y tor I' r ml 11 o 11 on MB 11 NO .J.,1
Tho NCHWM, dnop Production Woll (I'W No, 11) hnn boon nnmplod nlno
Union nlnco IT/II Cor p r i o r i t y pollutant organic; uonntltuontn,
Mnny of tho conntltunntn hnva boon oonnlntontly roportod an
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iion-ilntoc tnblo or lonn than dm. in; tn bin (Appondlx ('), Conntlt-
uniii.ii dotnutod for onu i<v morn moid tor I ng uvantn nro llntod In
Tnblo 1-13, Tho monl; purvnulvn contaminant In tha uppor aqulfor,
Trln, w/i'i roportod only onco out of novnn nnalynon, at n trnco
concontrnt Ion (0.0'J ppb) In I'JIIO. Thin low n roportod vnlun In
nunpoct, nn nil othor dotnctlon l l m l t n roportod by tho varloun
Inborntorlon hnvn boon 7 ppb or grontnr.

ToU'iichloroothylono (I'd)) and trIchloroothylonn (TCi;) woro
dwUtjtod by IICM III I'obrunry, I'JIIO nt oonoont.rntlonri of 41,1 nnd
l l . d ppb, rnnpactIvoly. Nulthor compound, howovor, ban boon
dntaulml nhuvo I ppb In novnn niibnonunnl. iinmpllniin.

I l l n l 2-othyLhoxyl) phthnlnto hiin bnon monltorod In throo nninpllngn
of I'W Nn, 11, It wnn not dotnctud In .Innunry, I'JIJJ, but wnn
roportod .it 274 ppb In ono or two dlffnront contrnutor nnmplon In
Mny, I'III), Tho nocond of thono contractor roportod non-dotoot-
nblo, Indlcatliui n probnblo laboratory cronn-contamlnntlon
problnm nn tho nourco of tho 274 ppb roport, Many iihnllow
nijulfor nioiilliorIng w v l l n woro nlno nnmplod during thono throo
(imnplImj ovontn, Thona annlynnn Indlcnto non-dotoutnblo phtlm-
Into concontrntlonn for many of tho monitoring wolln In tho
nhnllow nijulfor, Four of tho monitoring wolln had roportod
oonuontrntlona (ranging from 14 to 2V.II ppb) of tho compound far
nt Ionnt ono nnmpl Ing, It In unllholy thnt tho nl.no. la olovatud
vnlun of bln( J-othyl h o x y l ) phthnlnto from I'W No, 11 In tho
ronult ol. lonKngo from tho nhallow aipilfor Cor novoral roaiionn,
Tho nlnglii roportod conaontrntltn for I'W HP, II, 274 ppb, In
comnnrnblit to tho hlghont concentration rnportod In tho nhnllow
monitoring wolln (J'JH ppb), Thin monnn thnt thoro could havo
boon no d i l u t i o n , nbnorutlon, or compound degradation an tho
phthalato pnnnod through tho uppor nipilCar, 1)0 to 90 fuut of clny
u n i t , nnd Into tho Uppur I'otomaa Aqulfnr- Tho totnl nbnonco of
thono moohanlnmn for roductlon In oonoontrntIon In not concolv-
nblo, h'urthormaro, tho npoclflu g r n v l t y of bln( 2-othylhoxyl)
phthnlnto In 0,9'J, Thoroforn, tho compound In not hnnvlor tnnn
wntor nnd would not havo a tondoncy to iilnK. Thun, laboratory
eronn-contamlnatlon In cnnnldorod tho rinurco of tho roportod 2?i
ppb at Production Vl t i l l II, li.inad on tlilr, .inalynln ond tiio Inch
of any othor dutoctablo compoundn nbovo trnco lovoln, It In
aonoludod that thu ground wator producod from Production Woll No,
11 In of good <|U.illiy and ban not boon advornoly Impnotod by
contain I nation from tho uppor ngulfor, Thin aonolunlon In
connlntorit with thn lack of nqulfnr Intnraonnoctlon dlncusnod In
IIin:Lion I.II,It,

Iht
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,l;ll'J-J'rlor 1 ty ..Pol L« I n5L.(I<imJ?«!i.ll<J.n.. Ii!!.!, Ann ly nod for, J n"" "" """""""'" -.-— .

Tim II) n on -IT: II pooiilcldo p r i o r i t y pollutnntn woro not nnnlytod
for In nolltt. Although nnnly/iod for In ground wntor nnmplon,
noun of thoon III compoundn woro found, Tho 11 ncld oxtrnotnblo
priority polk'tnntn nlno worn nut nnnly/.ml for In nolln, only
two compoundu of thin cl.nim (4,fi-illnltro-o-eronol nt 1C, D ppb nt
Obnorvntlon Woll 22, and pnntnchlorophonol at 'J],2 ppb at obnor-
vntlon Woll 22) woro annlysod for and dotoctod In ground wo Lor
namplnn. Ono v n l a t l l o (cln-l ,')-d!c:liloropropyUiiio) wan not tontad
for in nolln niul wan not found In ground wntur. Acrololn, norylo-
nltl'll", nnd t-m-rnrlilnrnillboMsn-p-illnxlna wiini nnl United Cor In
n o l l n or ground wntur, nnd no motnln or cynnldn monitoring wnn
purfarrnod on nlthor noil or ground wntor (tampion,

I illi.V Tho litnuo of A'l'ilfor IntornqiinnoUcm
Tho "Touhnlcnl Hovlow of llouumwntn, I'lnal Roport", propnrod Cor
tho III! KI'A by planning Hononrch corporation, Kobruary 3, 19110,
roportn n Inch of nuff lulunl: Information to annonn tho hydraulic
nomination, or lack thoroot, botwoon thn nhallow Columbia Aqulfor
nnd thn doopor Potomnc Agulfor, llowovur, nufflolniU Informntlon
In nvallnblo which domonntrnton n Inck of nqulfor Intoruonnoatlan
but won n thn nhnllow nnd doop nyntomn nt tho nlto. Tho Inch of
nqulfor Intoroonnoctlon In domonntratod by throo dlfforont typon
of dntn, Including)

regional and nltu-npoalf Ic cronn nnctlonn,

- pump tout data.

- wntor gunllty dntn,

1 .P.O. 1 Cronn-llnutlonn

Cronn noutlonn In thn rug Inn of tho formor Wltcn nltn hnvo boon
rnuently devalopod by tho Dnlrrwiira nan I oglc.il ilurvey. Tla-r.t:
cronn-noot lonn nro pronunlod In thu llydrnullc Mnp llorlon No. J,
(loohydrology of tho wllmlngton Aron, llhoot 1 of tho map norlon
provldon llnon of aronn-noctlon nurroundlng tho nlto In map vlow
and tho annoclntod cronn-noct lonn In vortlanl vlow, Tlni
ntrntlgrnphlo column roprnnontad at onch tont boring or woll unod
In conntructlng tho cronn-nnctlonn wan oxnmlnad. Thin onorolnn
domonntrntod thnt avnry woll or tont boring nnoountorad tho
chnrnctorlntlu n t l f f clny which noparnton tin) Columbln Agulfor
from tho Uppor Potomnc Argulfor, Tho clny thloknonnon for thunu
borlngn nro plottnd In I'lgurn 1-10, No nttnmpt hnn boon mf/j?\ f»i.

Id fde |idi|e dii'iiieil 111 'da |(iiime a unf ,11 ir.i.ldM.1 ni fi'iiilife in /da
I'dlief, if a line /n mil 1/iiiniiiiil eni'm HI e c i i i / i ' mil n/, Mie nil||diiif |idi|i',
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uonnl.ruut lno|>ncli contouni In thnt tho thtcknonn of tho clay In
highly vnrlablo, yot at nvory location tho clny wnn proinint. Tho
thieknnnn of tiio clay rnngod from 12 to 'JO foot. In nomo onnon,
tho clay unit oucurn with intorboddwd nnndy liadni howovor, at
onch location tho charactnrlntlc ntlff clay wnn pronont In tho
clay unit.

In addition, n oronn-noctlon wnn conntructnd from d r l l l o r n 1 logn
kopt ilurlng on-nlto d r i l l i n g , Ono log (Cd!U-27) In from n tout
boring for Product Ion W o l l No, II, Tho othor In for nn obnor-
vnI.Ion woll Inntnllod 24!) foot northonnt of tho production w o l l
(Cd52-14). Thono logn woro unod to gonornto thu cronn-noctlon
nhnwn In iMtjiirn 1-1. A» 11 limi:f»koii by tho cronu-ituctIon, thu two
d r i l l logn nhow n good corrolntlon Illuntratlng tho "Inynr-anko"
goo logy pronont nt tho n l t o , Tho Columbia Agulfor rnngon In
thicknonn from approximately 20 foot at Production Woll No, ll to
approximately '.15 (got nt tho obnnrvatlon w o l l , Tho ulny u n i t
that undorliun thu Columbia AqulCor In predominantly compound of
n atlff, hlgh-puruuntago clay with minor amountn of nnndy clay,
and iiAiul nnd gtavnl, Thin confining unit wnn found to bn npprox-
Imiitoly 'JO foot thick In tho vicinity of Production Woll No, 11
nnd npproxlmatoly DO foot thick nt the obnorvatlon wall, Tho
uppor unndy unit of tho I'otomac Agulfor or Uppor I'otomnu Aqulfor
In oncountorod by bolli tont borlngn, Tho «ono of production
uiulni1 lying tho nlto wnn found to bo npproximntoly 27 Coot thick
at tho production woll nnd III Coot thick at tho obnnrvntlon woll,
A clny unit forum tho bnnn of t h i n doopor ntjulfor nt tho n l t o ,
TliIn unit wnn Indlcntod to bn a u t l t f hlgh-porcontago clay In tho
tout boring for tho production woll nnd a nnndy clny to clnyny
nnnd In tha vicinity of tho obnorvntlon woll, Thin arono-noctlon
clunrly Indlcaton that tho noparatlng clny that In ublqultoun In
tbu rna Ion tin ri'ou ndl no tho nlto lu aluo proaunt within tho nlto
boundnrlon,

1 illt!>,2 Pimp Tont

Tho NCIlW/il, conductod ,n norlon of four 411-hour pump tontn In April
nnd onrly Hay uf I (Mid In ordor to rolnntnto Production Wall No,
11 nn n nourou of potnblo wntor, A comprnhonnlvo monitoring
program WAR uoniluotud during thu hifit of thfi four turttii In ord«r
to nnamlno tho Innuo of aipilfor Intoroonnautlon, Wntor lovoln
In tho (loop obnorvntlon wall (Cd-32-14), roforrod to an Woll I'll,
nnd In olght nhnllow nqulfor monitoring wolln during tho tont
worn monltoi'iid, Tho tont wnn conductod batwnon April 2'J nnd Nay
1, I'JUf), Wntnr lovul hydrogrnphn woro plottod for enah woll mon-
Itorod and nro nhown In I'lguro 1 - 1 1 , Tho fluctuation In tho
tide In tho Dolnwnro nivor, onnt of tho nlto, during Clio pump
tont, wnn ontlmntod from puhilnhod tldnl tnblon nnd In found nn

1-30 300 !;)•'•

Id /lie (uiiie iddneil di 'da didim1 a nn' ,n l e i i i l d l ' l ' e ni d'lidil'e dl (da
fiiln'f, i/ a line /n M i l ' 1 / d i i i i d i i l enl'm m I'HIK/I ' inn n|( fin1 md|nidl' |uii|e,
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thu top hydrogrnph In rUjuni 1-11, Thin llluntratlon In provldad
to nhow thnt tho fluctuating tidal lovoln had no obnorvod iiffuct
on wntur hivoln monnurnd In thu monitoring wolln,

Tho wntor lovohi In tho nhnllow a q u i f e r monitoring w o l l n would
hnvii Indlcntod tho pconuncn of nqulfor Interconnect Ion If a
decline In wntor l u v u l n could bo obnorved an tho pluiomotrlc
nurfaco In thu doup nrjulfor wnn lowered, An llluntrated by
I'luuro 1 - 1 1 , none of tho nltnllo1* aquifer monitoring wolln oxpur-
loncod n docroann In wntor level) In fnct, mnny of tho obnar-
vntlon wolln oxporloncod nn Incronno In water lovol ovor tho pump
tont, Tho water lovol Incronnod bocnunn tho dlnahnrgo from tho
product ion wul) wiiii dliuotod townrdr. a I'.turm suwur Junt north of
tho f i l t r a t i o n plnnt, Thin ntorm nnwor wnn cloggod, nnd n Inrgo
volume of wntor ponded on the ground In tho area botwown tho
electric nubntatlon nnd tho production woll (noo rlguro 1-2).
Thin wntor rnuhnrgod tho nhnllow nqultor, cnunlng tho wntar
lovoln to rlno, It ithould bo noted, however, thnt the groatont
dooroano In water levol In the dinip aqulfor monitoring woll I'M
wnn obnurvod In the flrnt 12 liourn of tho pump tont, Mnny of tho
cbiiorvntlon wnlln had not begun to ronpond to tho rochargo of tho
itluillow nqulfor nt thin point In time, for example, Dhoot 2 of
I'luuro 1-11 nhown tho hydrogrnph for obnorvntlon woll no, 27,
which In In clono proximity to Wnll I'll. Although tho drawdown In
Wall I'll wnn nlxtoen font, thn wntor level In woll No, 27 nhowod n
vnrlahle, minimal fluctuation ovnr a range of one-tenth of n foot
in t h i n H-hour purl nil, Therefore, no ovldonco of aquifer
interconnocl.Ion wan Indlcntod by wntur lovoln In tho nhnllow
nqulfor.

ohiiorvatlnn woll I'll wnn locntod npproxliiintoly 245 foot northnant
of tho pumping we!!. This well showyJ « ';"!«! drawdown oC
a p p r o x i m a t e l y JO foot ovor the duration tit thn pump tant, The
tlmu/drnwdown dr.ta for woll I'll woro annlyund unlng thn lltnndard
Tholn curve mntchlng tochnlquo. Klguro 1-12 l l l u n t r a t u n tho
innLoh butweon tho log/log drawdown varnun time curve Cor Woll I'll
nnt. tho Tholn-typo curve, Thin typa of oompnrlnon would Indlonto
rochnrga from lonkngo through tha ulny unit If tho obnurvud dntn
fnll Inilow tho Tholn-typo curve. An nhown on figure l-U, tho
obnorvod data coincide nlmnnt prncinnly w i t h thu Thoiri-typfi
curvo, Thin match I mil on ton n oonClnod nyntom In which no
nlgnlflcnnt rochnrgo In received from lonknge from nn overlying
nqulfar, Induced lonkngo from pumping would hnvn occurred if
there had boon n gap In the noparatlng clny In tho v i c i n i t y of
tho nltu or If the purmoabll Ity of tho clny wna largo enough tn
allow th" uorMnnl mlijrntIon botk'-un tho nqulCorn,

IM

1-41

IM

**"'MilK

Id die |idip' d i fine d HI /da dldim' a nnf iis ii'dil.iMV ni fi'iidife ii i (dn
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Thn pump tout data were unml to derive trnnnmlnnlvlty and ntorngo
coofflclent vnlunn Cor tho doop nqulfor. Cnlculntlon of tha

lo pairnimitorn wnn performed nn follows),

blnchnrgo rate (0, In gnllynn/mlmito) « 200
bintanco Crom pumping woll to obnorvntlon
well (;•, In Coot) - 241

Match Point i

drawdown (n, In font) • .'17 W(u) • .10
tlmo (t, In Minuter.) » 25 1/u * 10

Trnnnmlnnlvlty (T, gnllonii/dny/Coot) • 114 .fi QW(u)
n

« ol!M g/d/ft

lltorngo Coefficient (I), dlmonnlonlodu) • _̂ _'ft

,00011

Th<? i.'n !ou ! "i ml ti'nimmlnnlvl ty vnluo In rnpronontatlvo of vnlunn
derived from othor pump tontn In tha region, Thu vnluo Cor the
Mtorago coefficient 1,00011) In nut Clelontly low to Indloato thnt
I; ho nqulfor In the n l t o nron In uonClnod an opponod to naml-
con Clued (I'l'"?*? in'l r)h«»'ry, |!17'J, p. CO).

Tho third linn of ovldonoo for thu Inch of aquifer Intercon-
nection In the hlntorlc water quality monitoring data Cor
I'raduotlon Well No, 11, An dlnuuanod In Unction I, II.,1!. 2, tho
praduotlon woll han connlntontly yloldod namploo oC mineral ly
nigh i|unlity nnd Inukinq dotouLablo Tilri, At tiio nniiiO time, thn
nhnllow aquifer overlying tho deeper aqult o r han bnon contain-
Inntod with Trln, nnd potentially othor oompoundn, nlncn 1971) or
before, Thoraforo, no nquifar intaroonnoction In Indluatud by
tho ground wntor quality dntn,

uno

1-4:1

Id /In1 piifie d'din'ilidi Ida iliiiiin1 a in1' ,n ii'mlnlifi' IM fi'n/dfi' n.i Mi a
fiiln'f, (I a ilne tn iiid i/iiiiiidiil .'nl'm ni eniiid/dni I'd "n1 md,|dud' im



1.C MltQMtn

Wltco ropronentatlvon hnvo boon to tho nlto on qnvnrn) dltforont
occnnlonn In IVIP, I!)U6, and IVII7, During thonn v l n l t n , pur-
noiinnl bocnmo fiimlllar with botti thn Wltco nnd NCDWM, propurtian
an woll an the area Immediately nurroundlng the nlto,

JLJL-!MUl'JT"'V.oMltudyL noiindnrlon

tinned on review of the ground wntur and null dntn In lleutlnn 111,
tho /iron) hoiiiidarlPN fnr Mils r'!im»llnl lnvn«M:lgn.tlnn ar« dnfln«d
nn nhown In Figure 2-1, Theno boundnrlon nru nubjoct to chnnge
nn now dntn hncomo n v a l l n b l o , The boundarlon Include tho Wltco
proporty, the nourou a run, and tho NCHWH. proporty running oaat
and wont of the filtration plnnt, which, linnorl on e x l n t l n g dntn,
In n potuntlnl migration nl!" from nuoh property nnd nource area.

1,11., flUn J«ijn_

A d e t a i l e d n l i o mnp w i l l be prup/irnd when the locntlunn for
proponed now monitoring wolln nro nurvayed. The nlto topographic
map w i l l have a m'.ilo of ono Inch t >jnln fifty foot nnd n contour
Interval of ono foot,

At pronont, there are no pla n n to provide n f l u i d office-type
f n c l l l t y , All operation" w i l l bo performed from v o h t u l o n
nnnlgnud to p n r t l o l p n t I n g ntnff, An equipped vnn w i l l nerve no
tho field office on n d a l l y hnnIn. if a d d i t i o n a l equipment In
needed, It can quickly be brotiqht to tho nlto,

1,0 Contragtior I'rogurnmnnl;
Wltuu or Un ropronontntlvn, w i l l bo ronponnlhlo for tho procure-
ment of nubcoritractorn nauennary to provide the nervlcup required
for the remedial Investigation nnd foniilblllty ntudy,

300

Id fin1 |id|ie d'dm'il di /da didim' <* 'i'1' |M ii'niliil'd1 m 1'i'iidn'e in^/da
f i i l i e l ' , if ,(i i/ni' fn Miln/iiiniiiiil I'nl'm ni I'niiid'd'ii i'fi Mie H.l(i|dmf



TAIIK 2

WOHK PUN

III accordance with guidance of the Delaware PNIIRC, thin lU/l'll
nl.uilv In focunod to connldor pntbwnyn which Include ground wntnr,
noil, nnd nurfnce water nnd nodlmnnt nnnoclntod with adjacent
wntIn ml nrenn, M i n t i n g dntn gapn which rnmnln for thn nolln
Inciudoi

1, HorUontnl and v o r t i c a l extent of tho Target
Compound Mot (TOM volatllo and aoml-volntlle
compoundn,

2, llourcen of the TO I, compound!) do I. net oil In nlto
nolln,

Existing data gapn which remain Cor ground wntnr Inciudoi

1, Dlroctlon of ground water flow In tha nhnllow
nqulfur and thu cbnnge In thin dlroctlon In
ronponno to tldnl fluctuntlonn,

2, llorltontnl and vortical extent of TCI, volatile nnd
nnml-volntllo compoundn nnd Trln (D-chloropropy 1)
phnnphntn in the nhallaw nquiCnr,

J, (lourcon of tho TCI, compoundn dotoctod In thn
nhnllow aquifer,

Delated ta the nooond Itnm under grouiul water In thn potential
tor heavier than water aoii'ii: U.umUi to nlnk to thn bottom of tho
aquifer nnd nnmiimilnl'.n nn top of tho ulay unit,

Given tho prevloun dlnchnrgo of ground wntur to tho adjncont
wotlnndn, thin nren In being Inventlgnted to ontabllnh the
pronnnon of abnenco of thn Indicator oonntltuont, Trln.

IM

*̂ 1̂ 6, Ri

|id||i' d<dni'il di flia iliiiiin1 (1 nn/ in ii'iiiliiM'e ni l'e'|dil'e 111 /da
if a line to i i i M / i i i i f i i i l i i cnl'm m eumd f inn nd (In1 md,|dmf |Hi|ie(



The 1(1/I'll program w i l l be donlgned to f i l l tho dntn gnpn nnd to
colloot Information In order to develop iiomodlal Altornatlvon nnd
the Kndangormont Aiinonnmont (I'A), A dlncunnlon on how tho datn
gaps w i l l bo f i l l e d nnd tho typo of In formal. Ion tlint w i l l bo
collected In provided below,

iL»A«JL Manic
The tol lowing In a ntep-by-ntop o u t l i n e of tho work to bo
conduct.'.") <ii' i If nltn. Kneh ntop In dust! r I bud f u l l y In tho
following nubnuctlonni

1 , I'ropnro n nl to map,
2, Obtnln further Information on pnnt I n d u n t r l n l

oporntlonn and ground wntur dlnohargo to ndjnuunt
wutlnndn,

3, Inventory exlntlng wolln to determine tholr
condition, obtain wntor lovoln, perform a tidal
effect ntudy, and dotermlno tho dlroctlon of.
ground wntor flow,

4, Conduct a n l t o nt/lln Invnntlgntlon for TCI,
vo l n t l l o and noml-volatllu uumpoundn and Trln,

9, Inntall monitoring wnlln In nuloct tont borlngn at
the top of tho clay unit,

0. l)o tormina the Columbia Aquifer hydraulic conduct-
i v i t y by conducting a pump tsnt at a proponed
Columbia Aquifer pumping well,

V, Col loci, ground wntnr narnploo for water q u a l i t y
determination and wntor treatment fonnlhUlty,

I). Co'i loot .ind analyze ao-Jlinont niv! wurrnna wntur
nnmplon from the adjacent wotlnndn to ovnlunto
Impact of nlto on thnt nron.

Dlnounnlon concerning the evaluation oC data collected during thn
romodlal Invnntlgntlon In provided In Tank 4, Drntt and f i n a l
report prapnrntlon In dincunnod under TanX 0,

2-2

Id /In1 |Ki||e didiii'il HI (da di d i i i e a nn/ di ii'diliilil'i* m feiidil'e in /da
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2.A.4 Ooniirlnjlgn of Work

A bnn» mnp w i l l bn conntructnd lining a e r i a l photography nnd a
it 1 1. u nurviiy conducted by prc>fannlonnl nurvnyorn, The nurvoy w i l l
Include the ulevntlon nnd tnuntlon of tho oxlnttng nnd now wnlln,
oncn Inntnllad, Thu nurvnyorn w i l l produce a map of thn n l t u
with topography at one-foot contour Interval)) and and a noale of
onn Inch equaln fifty foot M" • 10'). Thin map w i l l Include I'.ho
Incnl, Uinii of all wolln and bulldlngn, nurfaun drnlimgn, roadwayn,
and the Conrnll trackn,

2 . A,4 , JIT JiiynnU.r^ of Pnnt Induntrlnl (ipnrnt lonn

An pnrt of tha llomodlnl Invnntlgntlon, a llntlng of former nlto
ownorn/opuratorn nnd thu manufacturing operntlonn carried out on
nito w i l l bo compllod nnd Incorporntod Into tho nlto background.
In n d d l t l o n , n nummary of Wltco manufacturing proconnon and
prouonn ohamloaln w i l l bo provided, Data Cor thin tnnk will bo
obl.nl mid from Intorvlown w i t h Wltco pornonnel, plant reoordu,
and, If necoanary, from ntnto and county tax records, dnodn, and
prbvloun nlto ownorn/oporatorn,

of flroiindKabor l)inqjmr.iio_.tg

According to DNHKC o f f l c l a l n , nppro»lmntuly 90,000 gallnnii of
ground water wnn pumped by (K.'IIWM, from their gallery into tho
ndjncont mnrnli In l'J77 to lOVII under UNHKC dlroctlon, An pnrt of
tho Uomedlnl Invuntlgntlon, nvnllnbln Information on' t h i n notion
w i l l bo compllod nnd Incorporated Into thu nltu background, Dntn
nnd information wili bn obtained from NCDWfct,, Wltco, and i>mu;c
rocordn, nnd, 1C nocennnry, tntorvlewn with NCIIWM,, Wltcu, and
DNHKC pornonnol,

2.AiFl.j jfflU lnvnnl;ory and Mn̂ r̂ ljnvô Ĵ ajurAilJLIVtn

Tho woll Inventory w i l l nnnnim tho pronont condition of thn old
w o l l f i , Tha Inventory w i l l determine 1C any wn.ln bavu hnun
duntroyod or burlnd, tho nurtnan condition, and depth to bottom,
Water lovoln In na)n?tnd wolln will bo monitored on n uontliuioun
bnnln for n parloil of 24 hourn unlng Hermit" fluid dntn lotioorn,
Thin monitoring w i l l he conducted to entnbllnh the of foe I, of
t l d n l fluctuntionn nn tho dlroctlon nnd grndlont of ground wntur
flow, A r i v e r monitoring point w i l l nlno bo unod to aid In
evaluating potential rovornnln In gradient at tho nltu during n
t i d a l uyulo, Ainu, during thn collection of ground wntor

Id /lie |iii|ie d i due i/ di /da || id m c a iinf in 11'in/iiiid1 ni fi'iidid' in fda
f d l i e f , if 11 ilne fn Miln/iliiiiiMil en I'm m e i i i i i d / i c n I'd "n1 md|didf |idi|e



mnnnurnmnntn, all n x l n t l n g wolln w i l l bo chocked for phannd
product/ground w.unr l i q u i d neparntlon,

2.AM./j Tlloll,llnmgllnu

An dlncuunnd In (lection 1 I)., certain priority pollutant organic
compoundn have novvr bnon annly/,od for In tho nlta nolln. In
n d d l t l o n , noun of thn nnmpllng progrnmn have boon itpoclfIcnlly
donignod to Indlcnto thu potuntlal tor o f t - n l t o nourcun of
contamination.

Although many pnrnmotnrn havu boon annlyuod Cor In thn pant, tho
l i n t of paramntiii'D and dupthn of nnmplan havo not buen conn In-
tent, A d d i t t o n a l l y * there in nn Indication that the conntitunntn
In nlto no!lu hnvo degraded over time, for thono ronnonn, thn
following pnrninetnrn w i l l be nnnly/.od for In noil naroplen in
nccordnnco with tho UAI'l'i

Trln
TCI, V6lntl lo Compoundn
TCI, (laml-Volatllu Compoundn

Mnny of the compoundn which were previously nnalyiod for will bo
nlno annlytod Cor In th i n noil nampllnii program, Hndotormln-
ntlnns for certain orgnnlu conntltuuntn w i l l provldo n current
n n n l y n l n which could p o t e n t i a l l y bo unod to develop rnton oC
nntural diigrndnl. Ion when connldurlng romodlnl notion nltorn-
ntlven,
Tho f l r i i t ntup In the noil nampllng pirogrnm w i l l he to advance
eight tont boring./ for noil nnmpllng. The proponed locntlonn [or
tho borlngn aro nhown in Figure 2-1 and hnvn boon nnloctud bngad
on n review of the u'dntlng data nnd location of potential on-nnil
off-n ltd nourciin, I'nch tent boring w i l l bo ndvnnced to the top
of tho wntor tnlilo unlng hollow ntom augorn and contlnuoun n p l i t
npoon nnmpl Ing, An ovum I ml npoon w i l l bi< unod In order to
collect n nuCClolant amount of aampla Cur n n a l y n l n , All n p l l t
npoon nnmplon will bo loggud by an oxperlenaed hydrognologlnt who
w i l l nhnarvn all altu work. All namnlliuj equipment and appro-
priate drilling equipment w i l l ho decontaminated prior to
nninpling and/or botwoon tont borlngn according to tho Quality
Annuranco Projout Plan (OAI'I1),

I hi
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Mnmplen obtained from tho Unit borlngn w i l l bn handled In the
fol lowing maiinun

1, Dadli 2 foot Interval w i l l bo componltod,

2, llach i.'ompon I to nainplo w i l l be n p l l t Into two allquotn,
Ono a l i q u o t (portion A) w i l l bo placed (unlng a
ntalnli.inn ntnol iipnttiln) In n laboratory nuppllud glann
bottle w i t h Tnf Ion11-! Innd onclonuro nnd handled an
iliiiierlliod In llectlon 4,7,1 of the OAIM'. Uuf f la inn'
noil from thn nocund aliquot (portion h) w i l l bn placed
to Clll onn eight of n wide mouth liter container for
hnqdnpicn innanunimunt. )mm«d|atoly ntl.or the noil In
placed Into thn contnlnor, tho mouth of tho ]nr will bo
IInnd w i t h aluminum foil nnd thn onclonuro necuroly
roplncud.

J, Prior to I: n King n hendnpnuo VOC inonnuroment, tho
monnuroinent vunnol contnlnlng thu nnmplo will bo plncod
In a room at a count.mil. temperature for n duration oC 1
hour, At the completion of tho hour, tho maximum
hondopfico rending w i l l be recorded unlng nn organic
Vapor Analymor (OVA), A throe-ulghthn U/0) Inch hole
d r i l l e d through the center of the p l n n t l o cap w i l l
allow thn puncture of tho aluminum nnnl with the probn
of thu OVA to mennuru totnl VOC content, Tho hondnpncn
monnuromnntn nnd v l n u n l obnorvntlon w i l l bo unod to
inilnci: namplen for laboratory aimlynU from oach
boring •

4, hniH.nl on lit.up K, itulact nnmple nplltn w i l l bu aunt Cor
nun I yn In of Trln, TCI. volatile nnd numl-volntlU
compoundn i and the nuxt 40 hlghont OC/HII puakn In
accordance with C'l.l1 prolocoln, Thu Inborntory VOC
d e t e r m i n a t i o n la connldorod q u n l l t n t l v o due to the
volat11Untion of nnmplo conntltuuntn during nnmple
hand ling and ntoraga, ThoroCorn, the Inborntory VOC
nnnlynln can ha unad to Indicate I,M prenonoo oC VOCn
In 'inch nnmpln, A noml-quantitatlvo doturmlnntlon of
total VOCn wil l be made Crom tho !i»Adiu>«au analynon
(IItop ]), unlng nnmpli, weight, hondnpnco volume, nnd
tho OVM rondlng,

H tA.i.AtJLground,,
Tho renultn nt the wntor table nnd tldnl ntlldy w i l l ba unad to
nolect locntlonn for tha Inntnllation of monitoring w n l l n , The
lountlonn of therm w n l l n w i l l bo determined In n mooting with
Wltco, Wltco iioprunontatIvon, nnd the UNIUX'. ...... , (-.
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Monitoring wnlln w i l l bn ni."il;'id with oxlntlng wnlln i.ni

o n t a b l l n h vnrt.lo.il Mow componontn In the Columbia
Aqulfnr

to tent Cor contaminant nti'At It lent Ion, (linking, nnd
migration on top nt tin; clay unit,

Whore approprlntn, new wnl. In w i l l bo Inntnlln;! hi niitoci.od noil
tout borlngn, Thone borlngn w i l l bo uxtondud from the wntor
tnblo to the top of tho clay u n i t unlng tho hollow otum augur
MIU t hod. dpi I t-npiton tininplun w i l l bn colluctud nt five-foot
I n t n r v n l n below tho wntor tnblo or nt m n t o r l n l u clmngon. Thu
doopor nnmplon w i l l bn unod to complete tin.) geologic w e l l logn
Cor tin; extended borlngn. In onnon whore now tent hortngn are
required for monitoring woll count r not Ion, n p l l t npoon Nnmplon
w i l l bn tnknn nt fivn-fnot Intorvaln for tho entire length of
each boring, All npoon nnmplon w i l l bn nubjectud to tha on mo
hnndnpaca a n n l y n l n nn tho componito noil nnmplon dlnuunnod In
2,R,4,S, Thu headnpaco rondlngn mny nld In determining the pru-
ferred dlroctlon of contaminant mavament In tha nubnurfaco, Tha
boringn Cor monitoring wolln will be drlllml f i v e tout Into the
uby unit, A tlholby tube nnmpl o of tho clay will be tnkon at the

oilsof each tout boring nnd nont to n noils tont ing laboratory
Cor vortical permeability tenting, Thin tenting w i l l be unud to
dntormlno the permeability of the cloy,
Monitoring woll count ruct ion dotalln aru nhown In Flgrro 2-2, Tho
five-foot clay lntnrvnl from the bottom of the tont hole w i l l bo
b a c k f i l l e d w i t h hinttonUo p o l l o t n , Dach well w i l l than bu
conntructod of twj-lnuli 1,1), llchndulo 40 I'VC woll rlnur and f i v e
foot of ,020-Inch m.icli intJ-nlot, toil nnroun directly nbovo the clay
u n i t , All l u l n t n w i l l lin threaded nnd fluiih, Thn nureonod
lntnrvnl w i l l bo nnnd pnukod to two foot nbovo tho top of thu
ncraan, Two feet of bontonlto pullutn w i l l bo placed on top of
the nnnd pnuk to entnbllnh tho imnn of tho oonl for the remaining
nnnulun. The nnnulun w i l l bn filled with a 10 porunnt bontonlto"
cumont grout to Inolate the well ncraen.

Tho wolln will he developed by nurglng with comprannod air nnd/or
pumping from a centrifugal pump, The ground wntor pumped during
well dnvolopmont w i l l bo proporly dlnponod, All wolln w i l l bo
Clnlnhod with nlx-lnuh 1,1). oteel rlnorn nnd locking anpn,

Id die jiih|i' di'l'iiii',1 HI f i i l i iliiiim1 a nnf ii i li'dilnM'e ni l'ei|dife in /I|(,1
f din'I1, i1 f 1.1 line fn '..,('s/dinld lil enl'm ni I'midi/(nu nd "n1 i'1,(||diiif p<if|ii
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Figure 2-2
Monitoring Well Construction Schematic
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An nddltlonnl w n l t , to be lined an n pumping w e l l , w i l l bn located
In thn oontor of the npl 1 l/nourcu nron, Thin wull w i l l bo
conntructed nt n i x - i n c h 1,1). Uuhadulo 40 I'VC woll rlncn; nnd
twenty foot of .020-inch iiinohlnn-nlotted ncruon In order to
achieve nearly f u l l penetration of thu naturatod thicknonn of tho
Culumhiii Aquifer, All jolnl.n w i l l bo threaded nnd flunh. Thn
ncronnod l n t n r v n l w i l l bu nnnd peeked to two foot above tha top
of ncrneiii Two foot of biMii.nnll'u pollotii w i l l bo placed on top
of the nnnd pnck to ont.ibllnh tho bnno of thn nonl on thn
remaining nnnuliiM, Thn niinulun w i l l bo tlllod with n 10 percont
bniiton I to-oumnnt grout to loolntn thn well noroon, Tho pumping
woll w i l l bu developed unlng a nubmnrn Ibln pump, Thn ground
wator puiiipcid during well dovo lopmont w i l l bo pumped tn a tank
truck nnd mnni [untud to nn oppiupi Intu dliij,uinil t,u, i l l t y , Tho
w u l l w i l l hu flnlnhud with n ton-Inch 1,1), nteul rlnor and
locking cnp, I'iyuro 2-3 nliown the proponon donlgn for tho
pump 1 ng wo 1 1 ,

j_f A . f . v I'unp ,T"Tfly no
A 24-hour pump tont w i l l bo conducted unlng tho now Columbia
Aquifer pumping woll doncrlbnd In 2, A, 4,0, Water level drawdownn
w i l l bo meanurod In oolnctod monitoring wolln nnd wator nnmplon
w i l l bo collected at 1 hour nnd 23 bourn Into the toot, Thono
nnmplon w i l l bo aim ly tod for the nnino lint of aomnoundn dnncrlbod
In 2,A,4,H, llnmplo nnnlynon w i l l bo unod to ovnlunto treatment
nltnrnntlvon under the ground wntor recovery nconarlo nn n
I'umndlfll (uMlnii nlturnntlvn. Thn rnnultn of thn pump tent w i l l bo
analyzed to determine tht> trannmlnnivlty (T) and npoclfla yield
of thu Columbia Aquifur nt tho nlto. Thene pnrnmutor vnlunn will
ho unud to evaluate pumping nchomiin for ground wator rocovory
altornnt Iven, In addition, the T vnlun w i l l bo unod to derive n
hydraulic conductivity valuo (K) for tho nquifor, by knowing the
nnturntni) t h l e k n o n n (h), Tlie K v a lue w i l l thnn lio unud to
dotormlnu the ground watnr velocity, glvnn monnurod wntar table
gradient!) (1) and nn aiinumod poronlty (n) derlvud trom tho
hydroguologlc literature.

2 < A « 4 LH K « t jir_Qt|n4 1 ly (Infflp Ujiy
To dnflnn thu nxtant of contamlnnt Ion In tha Columbia Aquifer,
ono complete round of ground wntur nnmplon w i l l bn collected from
aelaatud oxloting monitoring wolln found to bo functional nnd
trom tho new monitoring wolln. All ground wntar nnmplnn w i l l ha
nnnlynid for tho following pnrnmotorn tn accordance w i t h the
CAM' i
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Figure 2-3
Test Well Construction Schematic
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Trln
TCI. Volntilo (.'ompoundn
TCI. Horn I - Vo 1 a 111 e Compoundn
Total organic Carbon (TOC)
Chumlcnl Oxygon Dumaml (COD)
P"
Iron
Manganunu

Tho l a t t a r D uumpoundn w i l l aid In the evaluation of romodlnl
a l t o r r i a t I v o n , [lampion w i l l bu collected according to the
nnmpl ini| plun iiiijuuilutun dunurlbud in uAI'l',

Jt»fl,.4 ,'J Hot landnllarop^hio,

Mnniid on a f i e l d ruconnaInnanco of tho nlto on July 2, 19(17 by
till I! I'A, 1)1! IIIIC and Wltuo rupronantatlvan, It wan agraod that nix
(6) atatlonn would be nnmplod. Water nnd nndlment would bo
collected from thonii utntlonn with nurfnco water, If no wntar la
prenent at a ntntlon, the ntntlon w i l l only bn nnmplod tor
uudlmontn,
Tho approximate ntntlon locntlonn nro nhown In IMgurn 2-4, Tho
ntntlon locntlonn follow tha anticipated dlroctlon ot nurfaae
water flow from tha Wltco 111 to toward tha ntrnlglit ditch,

A nnmplo w i l l be collected from l;h<< uundod w.ntur area In tiio
ditch between the culvert undur tho railroad and tho trannmlanlon
line right-of-way, |inrallullng thu rnllruad on tint north nldo,

Two nnmpl tin w i l l ha collnctarl from thn general flow p.ith In thn
wetlandn locatod to thu wont of thu trnnnmlnnlon lino rlght-
of-wny . The nnmplnn w i l l bn collected nt npproximntoly one-third
nnd two-thirdn thn iHntnnao from tho v i c i n i t y ot tho pondod wntor
nron to the flrnt tributary upntronm of the rnllrond brldgn,

llnmplen w i l l bo collected nt the bund of tho t l r n t tributary
which potnntlally racalvon tho nurtaca Clow acronn tha wetland
area,

Two nnmplon w i l l bn collected from tho n t r n l u h t ditch, Ono
nnmplo w i l l be aolluuted Immediately upntroam of tiio confluence
of tho Clrnt tributary, A nucond nnmpln will bo collected In tiio
vicinity ot tho noxt upntronm tributary,

IM
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Flguro 2-4
Approximate Locations of

Sediment and Water Sample Locations

Kuyi
A D,.mpl.0.,,llon
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Tho nnmplo ntatlon locntlonn nro Intended to nnnann thn [intnntlal
dlutrlbutIon ot Trln In thu drainage nwnlo and wotlnndn nn wnl)
an In tho receiving wntnr in the blind gut nnd ntralght ditch,
llnmpio uolluctlun will follow protocoln proinintod In thn QAI'I'.

Tha following pnrnmntorn will ho nnnlyiod fori

Wntor llnmpJLen

Trln (betn-chloropropyl) phonphnta
I'M
Conductivity

II oil I inn nt llnmplon

Trln (hota-ohloropropyl) phonphato
Percent Molnturo
drain ill to Dlntrlbutlon
Total Organic Carbon
Pit

for Union nnmplon, pll and conductivity will bo field moanurod,

2,|| llnhodulti

The Wltoo ropronontatIvo tn prepared to commence work on thin
proponud 111/I'll ntudy w i t h i n ten dayn ot tho approval ot tho
toohhloal approach by DHHKC. T!'.o project w i l l take npproximntoly
40 wookn from DNHEC npprovnl to nubmlttnl of tho C l n n l report,
Tha proponod nohodulo l» llluntratad In flguro 2-3. Cmwlderlnu
tho acopo of the project, thin nchadulo ropraaantn tha nnrrowont
tlmn framo In which tho work could bn nacompllnhnd, llnveral typon
of problemn could ronult In juntltlable dalaya with tho potontlnl
to impnct tho nchadula, Thoiie potential prohlnirm Includei

flold Oalnyn during dr i l l i n g nnd wull Inntnl Intlon
duo to woathor, unexpuutod condltlonn, or mechan-
ical problnmn,

Laboratory turnaround time
Kxtondod preliminary final report review tlmn

. ikli2-u '{fllMfrHI
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2.C nampUjiu I'.lan

The objecttvo ot the nnmpllng p l a n In tn define thn Imrlxontnl
nnd vortical oxtonl of Trln nnd TCI. v o l a t i l e and r.uml-volnt I In
compoundn In n o l l n nnd ground wntnr nnd thn pouintl.il dlntrlbu-
tlon of Trln In thn nurtnco water am' nedlmiuil.n In thn wutlnndu
adjacent to tiio nltn. llnloct wnlln found to bo functional during
tint Inventory nnd nnwly i n n t a l l n d monitor I IHJ wollu w i l l bo
nnmplod during onu round of n a m p l l n g . following l.ho nampllng
proundure, which in connlntunt with I'l'A protncol, all wulln w i l l
bo purged of throo wull volumon prior to naropldio. Purged water
w i l l be pumped to a tnnh truck nnd mnnl tented to an appropriate
w.nitB dlr.pon.il n l t u , ('urging for 2-lituh wolln w i l l bo porfotmud
uning an IMCO 2001) non-contnct, dlnphrngm-type woll nnmplor or n
I'Vc b a i l o r . Purging of larger dlnmoter wnlln w i l l bo performed
lining a nubmornlblo pump. After the wntur Uvoln rucovur, PVC
ballorn w i l l bo unud to collect thn ground wator nnmplon for
n n n l y n l n . All nnmplnn w i l l be nuhmlttod to a Cl.l'-cortiflad-
laboratory, D o l l nnmpllng prooodurtn nro dnnorlbod n llootlon
2,A,4.!), Procudurun tor nampllng oC nurfocn water and nodlmuntn
In tho wntlondn nrn dnncriliud In Unction 2,A.4,'), Thu QAI'I' Cor
analytical data and ntandnrd nampllng procoduron to bn omployod
n. the nlto nro pn.vld.ul nnd described In Appendix A,

L'JLJ!!LnJ JJl. nnd . II n f o t y;
llnnlth and nafnty procodurun for tlie ntudy nrn prnnentnil an
Ap|>ondlx II,

>...._!{ l)nl.a_flanauiimnn_l.
Data mnnagumont conn Idnrnt lonn for thu proprinnd HI/I'll ntudy nrn
included In thu UAI'P, Appendix A,

IM
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TAflK 3

IHTK INVKUTHIATION

Tin) I n v e n t Ignt Ion dlncunnod In Tank 2 ban been donlgnod to
ohnractor I to tho n l t n nnd Itn actual or potontlnl hatard to
p u b l i c health nnd tho environment for noil nnd ground water
contamination and 'M. mini no i.hn potential dlntrlhution ot Trln In
tho nurfacn water and nodlmontii In thu adjacent wotlnndn. Tho
Invent lg.it lonti w i l l be donlyivd in provldn dntn of adequate
technical contunt to nu|iport, If noconntiry , the development and
evnluatlon of remodlnl alternat Ivun during thn fennlblllty ntudy,
Invontlgntlon n u t l v l t l o n w ill fouun on problem definition nnd
dntn to nuiiport thu iicroonlng of romodlni tuclinaloglun, nltnrnn-
l l v u duvalopmunt and noruenlng, /ind dotallod uvnluatlon ot
nUornntlvon,
Thn nlte Invnntlgntlon nutivltinn will follow tho pinna nut forth
in Tank 2, All namplo nnalyuon will bo conducted nt laborntorlon
following proouduron nut forth In tho appropriate work plnn,
l l t r l c t chnln-ot-mjiitody procoi.luren w i l l bo followed nnd the
location of all nnmplen will he nhown on tho nlto mnp (nnd grid
nyntom) ontnbllnhod under Tankn 1 nnd 2,

j ,J\ _ tf n H tn Chn r n c tor IK a Um)
Tim connt Itunntn of concern |>rn mint In thu nolln, tliu Columbln
Aijiilfnr nnd the wetland, have boon defined In iivutinii' l i h . An
a p p r o p r i a t e propound l i n t at compouiuln to be annexed han boon
lirnpnrud, Thnnu compoundn nro dlncunned In lluctlonn 2, A. 4.1,
2. A, 4, II, nnd 2. A, 4.')

An Invontlgat ion program do.ilgnod to dotermlna the prenanco,
preferred m i g r a t i o n prtth, and putuntl.il extent of chamlcnl
count I tunntn in nolln nnd ground wntnr w i l l ho conducted (nan
Tank 2), Thn progrnm In bnnnd nil n nurvuy of thn provloun
ntudlon l l n t o d In Tnnk I, The program In Tank 2 In dnnlgnod to
nntabllnh tho horlroni.nl and v o r t l c n l distribution of chemlcnl
count I tunntn In ni'lln nnd ground wntur. A predictive nnnlynln oC
tlie long-term dlnponltlon (l,n>, dlntrlbut Ion and dinpernlon with
time) ot chnmlnnl conntltuentn w i l l bn mndn, nnnumlng no romedtnl
net Ion nt thn nltn,

l-l
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An a ronult ot tho prevloun dlnchnrgn of ground wntor by tho
HChW.il, to thn wntlandn undar DNHKC dlractlon, an Invontlynt Ion
program to ont.'ibllnh the prononco or absence of thn Indicator
compound, Trln, In wntland.i adjacent to the n l t n w i l l bo con-
duct (id (noo Tnnk 2). Thin program In bnnod on the NOAA raiiulrn-
mont to ov.iltuitn the impact of tho nlto on nny natural resourced
In clonu p r o x i m i t y to tha nlte. Thu program in ,J.5nlgnod to
nnmple nurf.'icn wntnni and nudlinentn nlong the potential dlnchni'gu
flow path to di'tunnlne if Trln In pronont .ind If coitannt rat lonn
nlgnlfleantly nxrund background lovuln.

Id /lie pit HI- d'dn'il in f d i i di'Hiii' a nnf ii i ii'iiildl'l'e m /'i'i|d>d'
I'dlu'f, (f a line fn i;ili i f n m l d i i l ecl'm m e n i n l i f i i ' i i nd Mie ni



TAliK <

IIITK INVKIIT1 fiATION ANAI.KHIII

A thorough nnnlynin nnd nummary ot data ohtalnad during the nltn
Invi.ntlgat ion will bn prnpnrnd to onnure that the Invnnt Igat Ion
dntn nro n u t t l c l o n t In ((unllty (I.e., quality annurnnun/(|unl Ity
control pro',""liH'"n lliii.ud In AppmidlK A hnvu huun followed) nnd
f|uiintlty to determine thn nuconelty fur nny furthur Invuntlgn-
tlonn, Tho nummary w i l l Includu definition of tho occurmnco nnd
nxl'.nnt of thu chomloal Conntltuontn llntnd In tloutlonn 2,/i.4.5,
2.A,4,II, nnd iJ,A,4,'J that nro in nolln, ground wntnr and the
adjacent wntlnndn nt tho nltni thu number, locntlonn, nnd typen
of'nearby populntlonn nnd n c t l v l t l o n i nnd the pnthwnyn that mny
ronult In nn nctual or potontlnl tlirent to public health or tho
onvlronmunt,

1.11 Biidnngo.rninn t An nnnnnio. it
Tint purpone of thu ondangnrmont annonnmont In to chni'iicu <•', •;.»
rlflkn to human linnltli and the environment under pr.mont aondl-
tlonn an w u l l nn thono nnnoulntod with lomi'dUl ;i) i ornntlvon.
To evaluate current unndltlann and the uffectn o, remedial
altornntlvnn, thu fallowing nuhtnnkn w i l l bn cnrrlad outi

HubtduK It idontifIcntlnn of Indicator Chomlcnln

In thin tank, contamlnantn w i l l bo ovnluntod to
detiM'ininn their r u l n t l v u propenulty for lin/,nrd
banad on the ranking vyir.'in doncrlbnd in lll'A'n
Uuparfund Public llnnlth Aiinonnmont Hnnunl (ICF,
11115).

Buinank 2t Identification ot KKposur« lUimmrlon

(llvon the o x l n t l n g knowledge ot the extent of
uuntnmlnntlon In the nhnllnw nqulfor, ingontlon of
conlininlnntod grounii wntor w i l l bo connldorod, An
nddltlonnl field data are obtained from the nlto,
additional axpomiro ncnnarlon will bo connldnrad.

4-1
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llubtnnk 31 l.vn hint Ion of Trnnnport Mnclinrilnnm

In thin Hubtniik, tho trannpurt of contnmlnnntn to
varloun oxponuro polntn w i l l bo evaluated, The
r.itn and trannport of tiio contnmlnantn In tho
nolln, thn Columbia Aqulfoii nnd the wiitlnndn will
hu cvi, ..t'O'l unlng an approprlatu fatu modnl an
HOC'' ,!:»•' '/ •

lluhtnnK 4i Kink Characterisation

In t h i n nubtask, thn l u v n l n of rink nnnoclntnd
w i t h oxpnnuron and Intnken to concent ratInnn
ii.l.,,HIM.I from tlni .,!U w i l l bo determined. The
accoptabl11ty of current conoontratlonn at
exponuru nolntn w i l l bo dotnnnlni.nl by compnrlnon
of countItuunl. with appropriate or nocuptnbln nnd
relevant onvlrouriitinUl utandnrdn, At the pronnnt
tlmn, ril'A connldiini Mnxlinum Contnmlnnnt Lovoln
(MCI.'n) for drinking water, nntlonnl ambient nlr
g u a l l t y ntandntdu (NAAOU), and fadorally-approvoil
ntntu wator q u a l i t y nt.indnrdn to bn tho only
potentially nppllcnblo or rolavnnt and aiiproprlato
amblout concentration roqulromnntn, At tho
conclunlon of thin nubtank, a rink characteriza-
tion rKport w i l l bn prepared which w i l l contain
nummarlnn of tho flndlngn of nubtankn 1 through
4.

llubtank 5i Annonnment of Knmndlal AltnrnntIven

Homodlal nltiirnnl;Ivun w i l l bu compared In tonmt of
t h n l r offfjf.'trt on lowering r l i k in n r r u n i u d
pnpulatlonn, If any, Acceptable nlturnnt Ivnn from
nn nnv Ironmontnl pernpectivo nro thonn which pone
nubntnntinlly lowor rink nnd nttnln or uxcnod
envlronmont.nl ntnndnrdn, The endnngnrmont
nnnonnmnnt analynln w i l l bn dial mind In tho f i n a l
111 report,

4-2
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TAiir; u
I.ADOIIATOIIY AND IH.NCII-MCA1.K OTUDIKI)

ConnIdnrntlnn w i l l bu glvnn to the noconnlty to conduct labora-
tory and/or bnnch-Jtcnle ntudlun to duturmtnn tho npplInability of
romodlnl tnclniQloglun to n l t u condltlonn nnd n p o c l f l c can tain I-
iii.iii,n thnt might lie prnnont In thn ground wntor, If nuch a
program In rncommunded, pi nun w i l l bu davuloped and nubmtttod to
tin- DNIM'.C for ruvluw and approval, Much plann w i l l Inciudoi

conn IdorntIon of n n a l y n l n ot tho technologlen
bailed rin literature rnvlow, vendor contrnctn, nnd
pant oxporlnnuu to dotormlno tin. tenting requlrn-
mentni

i « development of n tenting plan idontlTying the
typn(n) nnd gonl(n) of thn ntudy(len), thu i u v « l
of effort needed, nnd data mnnngomont nnd Intor-
protntlon guldnlInoni

o v n l u n t l o n of the tenting ronultn to nnnnnn tho
tuchnologlon with runpoct to tho gonln Identified
In the tont plant and

plnnn to ncnlo up thono tnchnologlon nelocted
bnnod on tenting ronultn, Honultn, both p o n t t l v o
nnd nogntlvn, w i l l bn nummarlxod In n rnpnrt of
tho tenting program,

1-1
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TAHR 6

UK COUTH

fi .A P r ojj.r ann LJUjUlillLUlU. J!H!iy.'-TJ!!!!S !.nM
.̂jl\, I honUily jlummary KnpojiUi

Monthly nummary roportn w i l l be prepared to dnncrlbo the tnchnl-
onl progrunn of the project, Tliono roportn w i l l dlncunn the
following Itamni

1, t d u n t l f lontlon of nlto and activity

2, lltntun ot work nt tho nlto nnd progrunn to date

3, (lummnrlon of data collected
4, I'.rcontngn of expenditure and/or porcontngo

complotlon pur Tank

D. D l f t t c u l t l n n nncounterod during thn reporting
period

0, Act lonn bo Ing lnk»n to mot Ify problemn

'/, A c t l v l t l o n pin n nod tor thu next month

II, Chnngnn In pnrnonnol

'i, Kxplannt Ion of nny nlgnlflcnnl: vnrlntlnn from thn
torocnatod tnrgut

U), A projection to completion l l n t l n g tnrgnt nnd
actual oomplnt, ion daton tor each nlomont ot
notlvity, Including project completion, nnd nn
explanation ot any deviation from tho mllnntonun
In tho work plan,

fi . I) _HnninO 1 a 1 Invon^tpaUoi^

The preliminary and final raportu will bo propnrod nnd nubmlttod
to DNIICC tar review, Thin report w i l l Inoludo thu ronultn ot
Tankn 1 through D, Tho roport taxt w i l l nddrnnn conntltuantn

30 nil]
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(U'ennnt In nltn nolln, nod I men tn, nurtnun wntnr, or ground wator,
An e v a l u a t i o n ol: the nll.n hydrogoology and pathwnyn of
conl.amln.nit migration w i l l al.io bn provldnd.

Thu ruport flgurun w i l l Include water table mapn, cronn nectlonii,
a top of clny contour map, and tont boring logn. Tabulated data
w i l l Inciudoi

W u l l npucl f leal; lonn for pravloun and o x l n t l n g
monitoring and production wulln

A n n l y t l c a l data for n o i l , nodlmnntn, nurfncn
w n l u r , nnd rjrrmml wnlnr nnmplani and,

Wntor luvel data

A final 1(1 roport will be nubmlttod to r.Nltl.C banod on rovlnlon of
tho preliminary final report an mutually agreed upon by Wltco nnd
DNI1KC,

30010 *i>*T\f!'f
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TAI1K 7

COMMUNITY HHI..VI IONII IJUI'l'Oin1

Wltco, Hi too ropronentatIvnn nnd l)Nlti;c w i l l nnnunn thn nucunnlty
for o n t n b l l n h l n g n formal community rnlntlonn progrnm nttor the
rnnultn of the remodlnl liivnnt igatlon nnd fennlblllty ntudy have
boon pro mi nt ml to tha UNHEC In the form of the prnllmlnnry final
raport.

30 Oil')
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TAJIK II

UKIKMIll'TION OP CUIIIIKNT IIITUAT10II

The romodlnl action tunnlbl 11 l,y ntudy w i l l Include n duncrlpt Ion
ot the current nlto nituntlon In ordor to evaluate tho ox tent of
thu problnm and thu rumudlnl action n Itornnt Ivun. Much ot thn
informal: Ion hnn nlrondy bnon dencribed In t h i n proponal undnr
Tank 1. Thin pruvlounly derlvtid Intormnt Uui nnd new Intormnt Ion
uiiiHir.Uwd during tlm ruined la 1 IIWOM.: IgiHn.i w i l l hn Inmirpnratud
Into thn HI/I'll final ropoM,

If, ilin'lii'j thr> cournii lit thn rnmndlal InventIgatlon, any changon
to the o r i g i n a l project ncopn nn dencrlbod undor Tank 2 nr«i
rogulrod, thnne chnngnn will bu dlncunnod and juntlflod to UNII 1.0
bnnod on obiuirvntionn mndo during thu remedial Invnntlgntlon to
dato.
Included In tho dencrlptlon of tho curront nituntlon will be a
ntntnmunt of purpono for the romudlal ronponno, If uuah romndlnl
action lu required, Thin ntatement will bo bnnod on the renultn
of the remndlal I n v e n t I g n t lun, Tho ntatumont of purpono w i l l
Identify tho actual or potential oxponuron from ground wntar nnd
other rnuton, If a p p l i c a b l e , that are addronnod by tho riicom-
mundnd remedial alternntIvnn,

Id die I'ddi' d i d i i e i l in (da d i d i n e a i i n f ii i le.i.l.ilii'e m l'e||i'di'e in / d i i
fdlief, (/ a line fn .nlMfddifii 1.1 enl'm ni I'diiid ' nm n|( /In' ni(i|iinil' |uii|i'



TAIIR '»

1'HiaihlNAIW HKMKDIA1, TKCIINOUXJII.!)

hnnod on the currunt nltu oondltlonn nnd the ntntumont of purponn
for remedial action ronponno, a mnntar l i n t of p o t e n t I n l l y
f e a n l b l o tnohnologlon w i l l bo developed. Thn remodlnl nltorn-
4l|uim u||| /.drlrnna nmirru I'nmuil I nl Inn, f|rnnni| w n l u r I • r u .1 Mn u n r,
or a combination of altnrnatlvnn,

1. Ground water t run tmon t al ternnt Ivon to liu connldnrud
w i l l conn 1 (it i if, but may not be limited toi

a, Air ntripping
b, Cnrbon ndnorption
c. Chemical oxidation
d, Dlnchnrgu to I'OTW
n. Comb Inntlonn of thu nbovn
C, No t run t.inunt/cunt: liunid monitoring
q, No action

2, llourcn control al tornal; Ivun to bo conn Idem.I connlnt
ot, but mny not bu limited toi
a, Comploto noil romovnl
b, I'xtrnctlon
c, immobilization
id Inolntlon
u, Comb 1 nnt Lonn of the above
f, No action

('valuation paramotnrn w i l l bn bannd on literature valuon, pant
oxporlonoo, and honch-ncnlo trnntiihll Ity tnntn for carbon
ndnorption (Inothormn only) and chemical oxidation, If approprl-
ntn.

Tho toahnologlon w i l l Include coiinldoratlon of both on-nltn nnd
uff-nltu romodlun, depending on nltn pmhl iiinn, The ninntnr l i n t
w i l l bo ncroened bnnod on nlta aondli.IOIIR, wnntn chnctorlntIon,
nnd technical requlromontn, to ollmlnato or modify thono tuchnol-
oglon thnt may prove extremely d i f f i c u l t to Irnplumont, w i l l
require unreanonnDln time porlodn or w i l l rely on I n n u t t i c i e n t l y
developed tochnnloqy.

30 OUi'. JN ,,
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' ill__!l!l!Lli!L'.Ji2Cy lUiy^lew of Trnntablllty of Tnrgetnd (,'onl.nnlnnntn

A rnviuw of tho oxlntlng data rognrdlng two of tho more pravalant
compound1) t r l n (bntn-eb toroprupyl Iphonphato nnd bin (2-othyl
hexyl) phthnlnto, In prcinantml bnlow.

"• , , II . l_ Tr 1 n | Mo tn-j[h Ujrojirmî l.̂  _Pliojiphn tn

Tho molecular weight of tr l n (l.MM.n-rliloropropy 1 ) phonphntu In
npproximntoly 1127 grnmn pnr grnm moln, It hnn boon found In
concenttrtl lonrt 111 'jrm"id untur nnmplon hnl.wuun non-dntqiitnhlo nnd
10,100 ppb at thin location, Dun to itn high molncular wolght,
t h i n compound appnnrn to hnvn n low v n l n t l l l t y which would not
lend I t . n o l f toward nlr ntrlpplng, It onn bu hydrolynad Into
chloropropnnul (porhapn by unlng onr.ymon) nnd phonphorto acid.
Chnmlcal oKldntlon with KM no,, or hydroijnn peroxide In ponnlbln It
thorn in n wny to concontrnte thu compound prior to oxidation.
Illologtcnl trnntmnnt In nlno n ponnllilllty 'it nufflclont deten-
tion ttmn and nultnbly acclimated mlcroorganlumn aro available,

Thn molecular weight ot bin (2-othyl hoxyl) phthnlnta In approxi-
mately J'M) grnmn por grnm mole, It hnn bnnn found In ground
wntnr nnmplon nt conuontrnt.lonii of non-dotoctnblo to 2VU |)|>b In
ground watnr nnmplnn from thin locntlon. Thin compound In
cliaracturl nud In thu II torn turn nn having n high boiling point
di.d low v o l a t i l i t y . Itn low volnt I llty Impllnn thnt It In not n
nu 1 1 nli I" nniiil lilnLu fur nlr utrlpplnu, Itn ntruaturn imllunton
that It nhould bo biologically dngrndnblo, Ono retornnoo'
Indlcntod that 'J 1 pnrcont wnn degrndnd within 3D huurn of
nctlvntnd nludge trnatmonl , The dntontlnn time may he reduced
for a npnclal l/,od mlcronrqaiilnm ctilturo nnd nduqunte norntlon,

. II . 3 Othor

llovoral othnr compoundn dlncunnnd In Hoctlon 1,11 nrn volatile In
nnture and hnvo boon dot.octnd nt conuontrnt long greater than 10
ppb, Thono aompoundn Incliulii iithylbuii/,i)nn, toluann, trlchloro-
f hioromethane, TCI. , I'd', xylonnn, and mothylone chloride nnd
nhould h" nmannblo to nlr ntrlpplnq,

' I'ntn nf I'ollutnnt.n In the Air and Wntor llnvlronmontni Part 2.
Chemical nnd Dlologlcnl I'ntn of I'ol lutnntn In the l.nvlron-
mnnt, Vol. II, 1977, p, 2117.

Id "n1 i'd!ie d'dm'il IM 'da d i i i m i 1 a i i n / d 1 lemldlid' ci feudil'i1 di Id i i
I'ddel'i '( a ilne In ind i(dinliili! enl'm ni I'miid/mii nd die nU||iiiiil' |nii|e,



TAJIK 10

DKVI.I.OI'HKNT Or Al.TKI.NATIVIill

tinned on thn renultn ot tho romndlnl Invent Igntlon and uuiinldorn-
tlon of priil l i n i nnry roinodtal technolog ton (Tank *) ) , romodlnl
nation nltnrnntlvon w i l l be developed on thu ban in ot objucttvon
ontnbllnhud tor tho riifipnnno.

ql l.nramllnl ...KonjUMinn ..,Qj>Joet. V.PJ!

Ill tn-npeclf Ic objectlvon for tho romodlal renponne w i l l bn
n n tnbllnhod In the report of tho f u a n l b l l l t y ntudy, Thane
objuctivon w i l l be bnnud nn p u b l i c health nnd onvlronmuntnl
concur nn defined In the unrianqurmant nnneanmont, tho duncrlptlon
of tho current nituntlon (from Tnnkn 1 nnd II), and Information
gatharnd during tho remedial Invontigntlon, 0/jjoct Ivon for
nource control moanuron wi l l bo developed to prevent or nlgnltl-
cantly mlnlmlxe migration of hanntul chomlcal conntl tuentn into
tho Columbln Formation wator table aquifer, Obloctlvon for
innnngomont ot migration munnuren w i l l prevent or miniinUo Impnctn
of thn chomloal count I tunntn thnt have migrated In the water
tnblo n.|til for,

10,11. , (dnntlflontlon of Hoinoi1lal_AltornatIvnn

Al tornntIvan w i l l bo developed to Incorporate remedial tnc^nol-
oglon (from Tank I'), ronponnn obj not Ivnn, nnd other apprnprlntn
contildnrntlonn Into n comprnhonnlvo nlto-npealfIc nppronch,
Altnrnntlvnn developed w i l l Include connldoratlon of tho follow-
1 ng i

A l t a r n a t l v n n which attain applicable nnd/or
relevant public health or abvLronmuntal ntnndnnln

Al tornnt, Ivnn which nxcund nppllcnljln niul/ui
relevant p u b l i c health or environmental ntnn-
dardn
Altnrnntlvnn which do not attain nppllanblo ,ind/or
ruiovnnt public lianlth or cnvlronmontni ntnndnrdn
but which will reduce the likelihood of pronont or
future throat from tho nlto-dorlvud contamlnnntn,
Thin w i l l Includo an alternative which i:lonely np-
proachon thu lovol of protection provided by the
applicable or rolovant ntnndnrdn

10-
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Ho net I on

Tlniro may bn overlap nmonq tho nltornntIvon developed. I'urthor-
mn.n, n l t u r n n t l v o d outnldo of tliono cntogorlon mny nlno bo
ilovolopoil, DocumoiUntlon of the rntlonnlo for excluding nny
tochnoloqlon Identlflod In Tank 'J w i l l bo provided.

10-2 300 lr'
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TADK 11

INITIAI, HCKKKNINd OP AI.TKI.NATIVI'.I)

I n i t i a l l y , tho attornntlvun dovulopnd In Tnnk 10 will bo naroonod
to o l l m l n n t n thono that are clearly liiteanllilo or Innppraprlnto.
The ncrnonlng will bo n two ntop prooonn, with nn Inltlnl naroon-
Ing bnnod on nnvl roniinnitn 1 nnd public Ininlth c r l t o r l n nnd
technical toanlbl 1 1 ty, followed by a cunt ncruonlng.

U.JV J.nv|roiiiiiantnl_!irc)l,notlon
Only thone nl tnrnnt Ivun thnt natlnfy the ronponne objectlvon and
that will contribute nuhntnntlnlly to tho protect Ion of public
lionlth, welfare, or tho environment w i l l bo connldorod further,
Alternatlvan ponlng n l g n l f l c n n t ndvorna onvlronmuntnl offoatn
w i l l be excluded, Uourao control nltornntlven will nchiuva
adequnto control ot nourco inaUrlaln, Managomont ot migration
altornnt Ivoii w i l l mlnlmUo or mitigate any potential throat to
publlo hunlth or thu unvlronmunt,

..Iill. Ti'tilin 1 on 1
Tochnologlon thnt mny prove extremely d i f f i c u l t to Implomunt,
will not nchliivo tho romedlnl olijnct; Ivnn In n roanonablo timu
period, or w i l l rely upon unprovnn technology will bo modified or
el Imlnatod.

I'ronunt worth contn w i l l I HI developed for romodlnl nl tnrnnt Ivnn
pnnnlng the I n l t l n l environmental public health naroonlng. Tho
contn w l i l include tho Implementation and operation and mainten-
ance (OiiH) contn tor the altornatIven, The prnnant worth contn
w i l l bo dovalopad tor comparative purponon onlyi thnlr nccurnuy
w i l l not bo nultnblo tor planning capital budgotn,

300(7
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TAI1K 12

(.VALUATION OP TliK Al.Tr.IINATIVKII

Tho oont-ottoctlvononn of alternative romodlon that pann through
the Initial ncroonlng In Tank 11 w i l l bo evaluated. Alternative
evaluation w i l l bu procoded by detailed development of the
remaining altornatlvon.
U.A, TochnlaflLAnnly.nj_n
The tochnloal nnnlynln w i l l , nn a mlnlmumi

12,A.I Doncrlbo npproprlnta treatment, ntorngo, nnd
dlnponnl altornatlvon,

12.A,2 Dlnounn how each alternative doen (or dona
not) comply with iipacltlc raqulrainontn of
othor environmental programn, when nn
nltornatlvH dcno not comply, the dlncunnlon
w i l l Include how tho alternative pruvuntn or
mlnlmUan thu migration of chemical uonntltu-
ontn and tho nnnoctntod public honltli or
tmvlronmcintal linpactn. flpoclal donlqn noadn
that could bu Implnmontod to nchl?v«t aompll-
nncn will be donor I bod,

12.A.3 Provide nn outllnu of tho oporntIon, mnlntori-
/uir.11, nnd monitoring roqulroinontn of the
romoijy,

12.A.4 Identify nnd review potential ntt-nlta
dlnponnl f n c i l i t l e n to nnnurii CDinpllnnco with
nppllcnbla ItCllA and othor KI'A environmental
program rnqiilrnmuntn appllunblo to dlnponnl
facilities, both ourrnnt and proponad,
Potontlnl dlipanal fnc 1 Hi Inn wl.il bu
ovaluatnd to dotormlna whothor off-nltu
mnnngamnnt of nlto chamlnal constitunntn
could ronult In a potential tor n Cutura
rolonnn from thn dlnponnl [ncllltion,

12.A,5 I d e n t i f y temporary ntornga rociulrnmantn nnd
otf-nlte dlnponnl noadn nnd ptovldo trnnn-
portntlon pi ami,

Id die /mile d'din'i! di fda d i d i n e a nn/ m leinliiM'i1 m l'i'|idil'e n\
I'd del', if a line fn Mid t/iimliiii! cndi. m ennid/inn cd /lie m/u/iiiil' |>d|ie



12.A.(i Duncrlbn whether tho nl t o r n n t l v u renultn In
IID rii.nnnn t truatmunt of duntruct Ion ot thu
chemical conntl tuontii and, It not, thn
potential for future roloano to tho environ-
ment,

12,A.7 out II IID nnfoty requl ramonta for remedial
Implementation (Including both on-nltn nnd
off-nltn health and nntoty connldorntlona).

12.A.U Doncrlbe how thu nltnninttvo could bo
noqmentud Into nrunn to allow !inpUmi:ntntlun
In differing phaiion.

12,A.1) Doncrlbo apoolnl onglnoorlnii roqulremontn ot
tho romudy or nlto propnrntIon oonnlihirn-
i; I rmn.

12.11 (.iivlroiimnntal Annlynln
An onvlronmontal annoanmont Cor nnch nltornatlvo ovnlunted In
Tnnk 12 w i l l bu performed. Tho anvlroninontnl annanamont will
focun on the nlto problnmn addronnod by each alternative., Tho
onvlronmantnl annunnment for nnch alternative w i l l Include, nt n
minimum, an evaluation ot bnnatlalnl oftoctn of tho ronponna,
ndvorno offnctn of tin* ronponno, nnd nn n n n l y n l n of mnnnuron to
m l t l q n t o advorno ol'fectii, Tha no-notion n l t o r n a t l v o w i l l bu
f u l l y ovnluntod to duncrlbu tho current nlto nltuatlon nnd
nntlclpntod envlronmentnl condltlonii If no actlonn nru taken. Tho
no-notion n 1 t n r n n t i v n w i l l nerve an tho bannltno for tho
analynln.

>.!tj.C_. j'ublla Jlnnl th Annlynln
l.ach nlturnnl1 Ivu will ho nnnonnad In tartnn of tho extant to which
it mltlgnton long-tnrm oxnoiiuro nnd protoatn public health both
during nnd after completion ot tho remedial action, Thu annann-
mont will doiiurlbu the lovoln and chnrnclwr 1 c,at ionii ot (them i on 1
conntltuenta on nlto, potential nxponuro routon, and potentially
affected populatlonn, The uttout of "no action" w i l l bo don-
crlbod In torma of nhort-torm ottoctn, long-term oxponuro to any
ronldual contamination, and runultlng public hoalth ImpactB, linen
roinodlal nltornatlvo w i l l bo evaluated to dnt.itrmlnn thn Invnl ot
oxnonuro and tho reduction ovor time. The ralatlvo roduction In
public hoalth Impactn tor aach alternative will be comparod to
tho no-action level, Cor managomunt of migration monnuron, tho
rolntlvo reduction In Impact w i l l bo determined by comparing
ronldunl l u v n l n of each n l t o r n n t l v o w i t h n x l n t l n g c r l t n r l a ,

12-2

Id (lie |idi|e dd'iiied HI fda didim1 a nnf .11 le n i l d l i d 1 m !'ei|dii'e d 1 fda
f i i d e f , if a ilue to iiidMiiinliMil I'nl'm m e n i n l i / i n i i I'd "n1 nld|indl' |id||e,



ntandardn, or g u t d o l t n o n ncooptnblo to 1.1'A. Cor Mouroo control
munnuroii or whun c r i t e r i a , ntandnrdn, or guldollnon nrn not
available, tho compnrlnon will bo bnnod on tho rolntiva atfuot-
Ivonnnn of tachnolnglvn. Thn no-nctlon altornatlva will nerve nn
tho hniKilinu for the anaiynln,

l!ach alternative w i l l bo uvnlunted bailed on ralovnnt Inntltutlon-
al nnudf), llpeclf l e a l ly , regulatory rugulroinantn, pormltn,
community rulationn, and iiartlclpating ngoncy coordlnntlon will
bn nnnnnnod,

12. K Con 1. ftnn_lynjji
Thn COM!, a I! foanlblo romedlnl action altornatlvon (and tor each
phnno or negment of the alternative) will bo ovnluntod, Tha coat
will ho pronontod an n prnnant worth oont nnd will Include tho
total oont of Implementing tha alternative and thu annual
operating and inalntminnco contn. Doth monetary contn And
annoulatad non-monetary contn w i l l bo Included, A dlntrlbutIon
ot oont ovor tlmn will bo provided,

U>V KyaluntIon of Cnnt-BtfoctIvo jyl tornnUvn
AltnrnatlviMi will bo compared unlng l.nchnlcnl, environmental, iind
economic crltorln. At n minimum, tho following aronn will bo
unud to compare nltoruntIvnn,

Aij_.jM_ I'Tonnnt Horjjji of Total Contn
The net pronont vnluo of anpltnl nnd operntlng nnd maintenance
contn will bo prnnonted,

. r i.iL...!l!»A t th int orma t to
Par tha remedial action altornnt Ivon, a quantitative ntntnmont
Including an ontlmated range of maximum Individual rlnkn w i l l bo
provldnd, Whom quantification in not ponnlbln, n qualitative
n n n l y n l n w i l l bo provided, For tho no-action alternntlvo or
mnnngonient nf migration meanurnn, n qunntltntivn rink nnnonnmont
Including a rangn nntlmnto of maximum I n d i v i d u a l rinkn w i l l bo
provided,

Id /lie |id||e dif'iii'il in Mi a d i d i i i e a nn. id ie,i,ldM'e m I'endd'e ni Id/i
f i i l i e f , ;f (1 ilne fn M i d i / d i n i d l i l cnl'ni m eniiid f i n i i I'd 'lie nlujiiidl' |nl||e,



12.P.3 KnvlronnMintal Ktfootn

The mont Important oftoctn or Impactn w i l l bo nummarl/,od.
Iteforonco will ho made to nupplomentnl information arrayed in n
nnpnrnto tnblo, it nncunnnry,

12.P.4 _Toohniqalaĵ n[)niil;n of tho llennill.il Altornntlvon

The technical nnpnctn of onch romedlnl n 1 tnrnnt I vo rnlntlvo to
the othorn w i l l bo oloarly delineated, Much tnformattun w i l l bo
baaed on tho profunnlonnl opinion of Wltco'n repronontotlvu
log.iidlng thn r.lto and tho tceli.wloglpH oomprUlny Mm rum
altornntlvn,

iJLE.'JL.J' n ' o_ripflt|Qn on t tiojKxto>nt tQ.TKliJ oh. Ha
and

Thin Information will be arrayed no thnt dltfarancan In how
rontodlnl alternative!) nntlnfy nuch ntandardn al'o readily appar-
ent, Thu gonniral typon of ntnndnrdn that mny bo appllcablo at
thu nltu Inuludui

n, I.CKA donlgn nnd opornttng otandardn
Ii, Drinking water ntnndnrdn and crltorla

y ,PT._Bi Jii<!on.intlqn on, COM tin 1 fry Hffootn
Information w i l l be provided to addreun the oxtont to which
Implementation of n romudlnl alternative dlnruptn tho oommunlty,
I.e., trnttlc, tompornry henlth rlnkn, nnd relocation,

P. 7 Qtlmr
Thin category ot Information will include miuh thlngn AH Iniitltu-
tlonal faatorn that may inhililt Impluinentlng n rninedlal alterna-
tive nnd any other n 1 to-npnol f lo fnotorn an Idantlflad In tho
cournn of tha datnllod annlynia that mny inClunnuo whluh altorna-
tlvo In eventually noloctod.

12-4 *"̂ TliBf
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TAD I. 13

k'niiMMINAUY PINAI, IIKPOI.T

Tho p r e l i m i n a r y final report for tho I'oanlbll 1 ty ntudy (CM)
will pronont the ronultn of Tankn II through 12, Cop Ion of tho
preliminary final report w i l l lie nubmlttud tor rovlow nnd oommont
to DNNKC, llnvlnlonn to tha preliminary final roport w i l l bo
Implnmanted nn mutually agreed upon by witao and IHIHI.C,

13-1

***r\if*300.7-
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TAI1K U

P1NAI, KKI'OHT

Thn final rnportn w i l l bu nubmlttud to DNIII.C. Tho roportn w i l l
Include the ronultn of Tnnkn 1 through 5 nnd U through 12 nnd any
nupplemontnl Information or rovlnlonn gunorntod and mutually
ngrond upon by Wltco nnd DNHI.C an dlncunnad In Tnnkn 6 and 13,

'.JO OH';1
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Kniaxo, l(. Allon nnd ,)nhn A. Chorry, 11.7!), flrnuntlwntjj^, l»rontlco«
Hall, Inc., Cnglowood C l l f f n , N.il,, fllMp.

ilohnnton, Klchnrd II,, l< > 7 3 , Hydrology of the Columbln (I'lalnt-
ocano) Doponltn of bolnwnroi An Appralnal of a Haglonal Wator-
Tal.lo Aquifer, Hull, No, 14, Delaware (luologlcal llurvoy, 70p,

Jordan, Holier t Id, I'J.14, (loohydrology of tho Wllmlngton Area,
llydiologii; Map liuiU-o, NO, 1, !ju i nW,. i i. (.1,0 log Urtl riiilViiy,
4 nhootn,

Martin, Mary M,, I'JIM, (ilimilatod nround-Wntor Plow In the Potomnc
Aquifern, New Cnntlo, Dolnwnro, U.K. aoologlcol Uiirvuy, Will ((apt.
No. U4*-4007, OQp,

llundntrom, «>W,, ot.nl,, 1967, Tim Availability of (Iround Wator
from the Potoinnc Formation in tho Clionnpnnko and Delaware Canal
Area, Dolawaroi Unlv.rnlty of DoInwnro, Water Konourcan Cantor,
'Ilip,
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8KCTIQN 1
INTRODUCTION

1.1 Dapkqifound
During the summer oC l'J77, Trlnlbeta-ohloropropyl l-phoapln tu
(Tris) leaked Crom a drum in a drum storage area at V l l t c o
Corporation'0 New Castle (aolllty onto the adjacent New Caetlt
Hater and Light Commission (NCHLC) property. Tin spill was Clrs(
detected by a NCHLC employee Mho noticed an area ot dead gram
along the Hltco/NCHLC property boundary, This area wan adjacent
to a drum atorago area. An investigation UAS performed by Hltoo
Mhloh revealed the presence oC Trln in tho mills under the dead
grass, Ths II, S, environmental Protection Agency UP A) conducted
an Inventlgatlon in January 1970 which revealed the presence oC
Trio in tho ground water at 3 ppb or losi,
To date, A total of four field invent igatlons and two summary
reports have been complotod Cor the Hltoo property, the adjacent
NCHLC propsrty, and the nearby Chicago Urldgo i Iron proporty,
They

1, "A Clionuaal Intrusion Study ot Shallow Aq u i f e r Hater
Dourcea at Hew Castle Hater f i l t r a t i o n P l a n t on
Hllmlngton Avenue", July 197V, by DuCCiold AsaooUtun,
Inc. and Dati, Converse, Murdoch, Inc.

2. "Qroundwalinr Evaluation Phaeo III • Chemical Intrusion
Inveillgatkon", September HUO, by DuCCiold A<nool,u«B,
Inc.

], "Oroundwater Hell aampllng at HUco - isoCoam Division,
Hllmlngton, Dolaware", January ID, 1U03, by Prlnoeton
Aqua Qclenca,

4. "Soil and oroundwatsr S a m p l i n g at Hltoo •
D i v i s i o n , W l l m l n g t o n , D e l a w a r e " , June 1 ' J O J , b y
Prlnceton AIJUA Uulence,

in'n.S"
l-l

1
Id /lie |iii(|i' d t d i i e i l i d i M I I I di'i»i'' M »''' '"s ii'iiil'i''1'1' |M d'i|di('e m flni
f d l i e f , .. a due In i i i . n i . i i i i l i i i i l I'nfm m ''nudi f inn n/, die niii|didl' |ni(|e,



jfc-

Uootloni ^ _ _ _
Revision No11 ._
Date) 17 July TWI
Page i 2 of i """"

5. "llydrogoologlc Evaluation of the Hltoo Chemical Company
New Cautlo Hater Horka Matter at New Caaule, Delaware',
November IVU3, by environmental llesourcos Management,
Inc.

6, "New Castlo Spill, Technical Kevlew oC Documents, final
Reports', february 19116, by P l a n n i n g lloa e a r o h
Corporation (PRC) Cor U.S, EPA.

7, "A Preliminary Aaaoosmnnt of, Chicago Urldgn and Iron',
El'A No. DB-3II, Emergency Hid Remedial Response
InCormatlon System, July 19IU. (Chicago urldga i Iron
report ISIIIUfl).

for a comprehensive description oC the current situation at the
Comer Hltoo Corporation alte, reCer tu Task 1 oC the Hork Plan.

'•'
1'F

Id die |i.i,|>' did'ied ni MHI fil.nni' 11 in'f di 1 iMiliiM'.1 nl IVj|MIIV di flu i
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PROJECT oi.aAtU2f.Tiun AMU i(.;iji'utiuinii,nt_

Whl In all ponionnnl I n v u l v u d In an Invmit djatlon and In thu
ijunor.it ion of data nrn I m p l i c i t l y » part of tliu ovorall projuct
and <iu.il I ty a n u u r a n uo program, curtain individual!) havo
npii.M Cloally dalogatod ronpona lb ll it Ion, W i t h i n HUH thoou arn
thu I'rojoct Manaqor, tho Quality Annuranon lUnngiu1, tho Ul Tank
Managur, tint I'D Tank llanagor, thn Quality Anourancq O C C l o o r , tho
I'lnld o p u r a t l n n n Mnnagor/I'rojoct Goologint, and tho Pro Joe t
Tuchnlclann , Cainbrldgo A n a l y t i c a l , Inc., oC C a m b r i d g e ,
M a n i i a a h u n u t t u , w i l l provide dll analytical norvlcon Cor t h i n
invoiK Igal Ion, U p o o l f l u laboratory pornonnul w i t h (judlUy
niiiiuranoij/qunl tty control ronpnnullillitluo Inuluilij tho Labdrrttnry
Quality Annurancu O f f l c o r and Lalioratory lUmplo Cuotuillan,
1'1'jurn 2-1 pruduntn a projuct orrjanU.it Ion flow chart,

2,1 I'roJniM;

Mr, Illchanl T, Wardrop 1 11 I'rojoct Manaijor for thu Hltoo
Corporation Hi/I'll, Tim Projoct Hanarior malntninn rout Inn uuntact
w i t h tho Invoiitlgat IOII'D proijronn, rogulnrly rovlown tho projout
niihuduln, and rovlown all major work olomuntii prior to n u h m l t t a l ,
Tho Prujoct Managnr rivoranoa all nchudul Imj and budgotlny, and
imrvnit an tha prlniu uontaut with local, nt. nt. u, and fudur.it
.igancton,

2.2 9uallTtyT_Anniiranon Hajjayor
DltM'n Mr, David It, 1)1 yu nnrvun an Quality Annuranun Managor on
all projuotn rui|utrln(j thu oolloctlon of data, and an inch In not
dlrqutly Involvod In thu routlno purformanco of tauhnloal nupuotn
of thi) invoatiijat lonn,

2-' •'•" .
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no Man.gr m Manag.r '̂Ine"..'""
MonaldO.I'endeill) NlckDoOalvo(l) David II, Dlyo(l|

Quality Aiiurinoi
Qllloir

NlckDoBalvoll)

Wild Opirailons Ouboon.rislare
Minigir/nio|ial „.„,. ..„..,„,.,„,„. .,r.,.,m
Qnloglil (1)

l.iiitln teonaid (2)
'• Olans Dunbury (2)

Pro|*ol Woll Dulling ft Uoiingi (3)
Teohnloliini (1) ___-« ———————

Ourvaylnu (4)

|l) (Inmonminliil lltioiiMi Mdrvtytmmi Inc. |1) Cm (xMyt fnftfKni
099 D(iilri|iW» Dun, Iliton, I'A IUMI 1 109 CommvmiMnil An , D«IDn, Mill DIMlii.|9if)too (W}m>mi

|1| Wilton Coipnulwii (.1 VwiOiiiwh t Lrncli ''//Id ' o i
I1 0 10.7, Dtniiih, Oil Illflt l> 0 Doi mi Wlmiigun, Oil I9DV9 ' 1 ' ', .'. ' '
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It In tho Q u a l i t y AIUIUIMIICD Managor'ri ronponnlbl l l t y to <lnvolup,
ovaluato and to ilouununt thu Qu.il Ity Annuriinuo Projuct I'ltin >iinl
prooudu run ,ip prop rl.it. o In tho Invmtt l'.|.it Ion , All laboratory
niulltn w i l l bo i;ondiii; tod by thu Q u a l i t y Annui'iincu Managur,
A I .| I ', I n n d 1 1 y i It; In Lh o Q u a l i t y A n nu r a noo lloiiii.jo r ' u
I'unponnlbl 1 1 ly tu ruvluw .ill projoct plnnu ,nnl rov tn lonn i.o thu
pi (inn to nunuro pr'jiK'r q u a l i t y aiiuuranuu In inatiitalnuij. Pruquunt
iinij r o g u l a r mootlii'jn w i l l uiku plaoo butwnon t h o Q u a l i t y
Annuranuo llnnmjor ami tho Qiinllty Aonuraiico Offtour to ruvluw all
'juallty annui'iinou acllv It Ion . Tho Q u a l i t y Annurancu Mniifiyiji' In
n l n o runponii I b l u f o r a l l d a t a p r u c u n n l n g a c t I v I t t u n , data
p roc on n Ing quality control, and data rjuallty ruvlow.

Mr, Illok Dolnilvo w i l l nurvu an 1(1 Managur for thin Invuntlgatlon,
w i t h thu r o n p o n n l b l l I t l o n oC I m p l u m n n t 1 ng tho Murk I'lan ami
ouurunoing tho day-to-day aotlvitlon of all work to bo oonductoil
InuludliKj that of nuhuontrnutor pornonnol,

Mr. K o n a l d I'ondoi' w i l l n o r v o nn tho K!) Managui' w i t h I. hn
roiiponalb 1 1 1 ty of prnparli.ij thu I'll ttnrk Plan, bud'jotlnij ami
nclunlul Ing tho I'U, aiul linplomont Ing tho I'd HorX I'lan . Furlhor
clarlf Icatlon on tho I'D Maiiagor'n r n u p o n n l b i l I tlon and othor I'M
pornonnul for tho Wltco Corporatlon'D IlI/KU w i l l DO includou in
i,hu I'U Work I'lan,

OC J? * go r
Mr, Illuk Doilalvo w i l l .iluo norvu an tho I'rojoot Quality Aunuraiico
of floor, Tho I'lolil Q u a l i t y A n n u r a n c u Of flu or ban prlmaL'y
rnnponn Ibl 1 1 ty for overall projuct q u a l i t y aonurnii'.'!'. Tim
Quality Annuranco Offluur in ronponulblu for flohl a u d l t n , f l u i d
i j i i d l l t y annuranco, and all othor non-analyt loal datn i j u a l i t y
nivluw, It lo a inn jut1 roiiponulhl ll ty of tho Quality Aonurancn
O C C l o o r to innuru that all pornonnul havo a good undorntandlng of
i. ho projoct quality annuranco plan, an undorntandlnu (>t tholr
I'onpoctlvo rolon r o l n t l v u to ono anothor, and an approolatlon of
tiio tinpnr tanuo ot tho roloo to tho o v o r a l l nucconn of tho
jirogram.

100!
ttn

PWr̂ pff. |J[*
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In I'.UM'n policy thnt n I'lold oporatlonn llanaijor/Projuut
oij 1 nt bu .'innlijnod to largu*itcalii prujoutn wlioru tho Tank

Managur cannot bo p r o n o n t for all on-nlto act I'/lt Ion, Mr,
llmiilall lloono In tho I'lold Oporatlonu ilanagur/Projoct (iooloylnt
tor thu nt. The !'!»lil Opui'<tt lonn llanagor/Projoct Gnu Ing Int
roport'i illroctly to tho IU Tank Manngor and lii ImmcJlat'.1 ly
ronponn Iblo tor tho day-to-day act I v 11 Ion ot all I', KM fluid
poi'oonnol, l-'urthur ronponn ll/l lit Ion Includo tin) vorlf luatlon for
jcuurouy oC Clold notobouhiV) Or l l l u r ' n logn, ehnln-oC-uuntody
i o o r 0 n , n a in p 1 o 1 a b o I n , and all othor C I o 1 d -1 a I a t o d
dooumontatlon,

Ii.'/ Jrojqotjfoohrjlolann
Oi'oiiiul watur, uoll, and air nampllng tnnkn roqulrod by thin
InvontIgation will bo ooinJui;Lod by uxporloncod onv Ironmuntal
t o ch n t c I a n n , Thole t«n po n n I b 11 111 o n w i l l I n c I u d n tho
iloaiimintatlon oC tho propor namplo col Indian protoaoln, nnmplo
uollo'Hlon and Unit] iiioanuruinoittn, oquipmunt iloaontainlnatlan, and
dialn-oC-ountody documontatlon,

l̂_Ĵ a£brUlyo Anal̂ jĴ a),'n Qunl 1 ty. Annuranoo Ofrtl_oo.r
Tiiu volume «C <>!!<>iyiionl work Cor a projoct of t h i n nl/.o
noooniltatori thu nuboontraut analytiaal inboraury ay«"'ty a
QunlUy A n n u r a n c o O C C l u o i : whoiio dutlon nru npoclClc to thu
projoot, Mn, l.lnda Loonard w i l l nurvo an Cambrldgo Analytical'n
Quality Annuranuo OCClcor with tho ronponnlblllty Cor mnlntonancu
ot all laboratory quality annuranco aotlvltlon In nnioolatlon
with tho projoct,
2.9 liflborfltpry .Uanij'U ̂Cu.atpdl.an
Mn, DUno Dunbury w.lll norvu an projoct Laboratory ijiiniplo
Cuntodlan Cor Carabrtilgo Analytical, Thu Hninplo Cuiitodlan'n
ronpunnlbll It Ion Includo Inmurlng ptopor ndin;ilo ontry and namplo
handling proouduron by laboratory poroonnul,

,. i. • • i' in f ii a
l'1""1 "^ ''"••./'''.•.. nd fde md|(,llir J',,,,
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BBCTION 3

QUAUTlf AOflURANCB ODJBCTIVRO K)R
NBAOURKHBrlT DATA IN TBRHO 07

PRBCIfllOM, ACCURACY HRPRR8RHTATIVI5NKS8,
COMPAKAI1IUTK, AHU CONPLBTRHIOB

3,1 OYtrall Projaot QbjtqUVM
Data Quality Objaotlvaa (OQO) act quantitative and qual.lutlva
atatamanci apaoUylng tha quality ot tha invUonitafUAl data
fsqulred to aupport tha duclalon making procaaii. HQQ ditin* the
total uncertainty in tha data that la acceptable tor aaoh
npsciiClu activity during tha InvaatlgaUon. Thin uncartalnty
Inciudoi both aampllng arror and analytical aero*. Idaally, the
proapnct ot zaro uncertainty la tha Intanti howavnr, tha
varl^blaa aatoclatod with tha proo«aa (tlold and laboratory)
inhtfantly oonulbuta to tha unoartalnty ot the data, U la tin
avarail o b l a c t l v a to K«ap tlio total u n c a r t a i n t y w i t h i n an
accoptatila r'lak that win not hindnr ths intomiad uas of, tht dau,
In urdar to aohlavt thia objtctlvi, apooltlo data q u a l i t y
roqulrtroanca auoh at clatnotlon llmlti, crUarla loc accuracy ami
precialona, aampla rapraofliitdtivsima, data oomparablUty and
data oonplatanaaa will ba gpncltlod, Tha ovarall oblaotlv«g and
roqulramanti will bo aatablliiiod uuoh that Chara la a high dagr««
ot oontldanca In tha data maaflurtnianta, Tha data oolUotod
Juring thi couras ot tha invgntlgatlon will b« uewd to anawar thy
tollowing qutatlonai

I, Ara oontamlnanca praaant or abaant? (qualitatively)
], 1C contamlnarua ara promt, what ara tha typaii or

claanva aro praetnt?
J. What quantities (ooncontratlona) ot contamlnanta am

proaont (quantlcatlva)? !
4, Whnt acn tha pathways Cor contaminant ralaaa«7 ']I10',!)''

J-l
in

BBiff>Jf|,̂ J
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3, What ara tho boundarlo of contaminant aouroea and
pachwuya?

0, What ara tin environmental/public health factors?
7, What are tliu contaminant alnu a^m UUu» with f«mmul.

to migration?

The media that will be aampled to anawer theae queatlona will be
ground water, aurtaoe water, aolla and Bedlnenta, The apeclClo
analytical parametera (or the aaeiplei collected during the
inveetigatlon are apecltled In Tank 9 01! the Hork Plan.
Ai itated earlier, the Indioatori that will be uaed to apeoity
data quality requirements and to evaluate the analytical eyeten
p e r f o r m a n c e are preQlalon, accuracy, repreientatlveneai,
Qompleteneae and comparability (PARCC). Table 3*1 praaentn
deClnltlona Cor theaa Indloatora,
]a KUld InvMtigaUon Quality
The objactlvea with reepoct to the field invaatlguclon are to
maximize the confidence in the data in terma ot 1'AIICC,
In tarma ot precision and accuracy, lieotlon 9 preaanta tha
Croijuency with which Held duplicates and (laid blanka w i l l ba
collected nuoh that the apecltlc degree ot preoialon and aocurauy
can be calculated. The data quality objective tor C l o l d
d u p l l C A t e a la to achieve ureolaion equal to or greater than
laboratory duplicate precision requirementa eatabllahad in the
EPA'a Contract Laboratory Program (CLP) Information For Did (IFU)
(organic and Inorganic),
Acceptable aampla preclalon can be attained by caratul aample
homogenizing when appropriate, Preolaion w i l l be calculated on
r e l a t i v e percent dltteranon (HPD) it there am only two (J)
analytical pointH and relative atandard deviation (HUD) 1C there
ara more than two (1) analytical polnta. The aubmlialon ot fluid
blank* will provide a check with reapaut to accuracy. Although
accuracy la beat neaeaneO by tivaluaUng the reeuUi of blanks,
blanka do not monitor analyte luaaan. The BUbmiision ot blanks

J-2
IM
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TADLB ]»1

or DATA QUALITY INDICA-TCHS

Preolaion • a meaaure oC the raproduolblllty ot
maaauramenta under a given net ot conditions,

Accuracy - a meaaura oC the blaa that axlota In a
meanurement system.

tnt d'ttfM to xhloh aampla data. . . - .a o o u r a't e 1 y " a n d p r e o I a e 1 y repreiant selected
aharaoteriatiaa.

CoapletenMa - g neaiun ot the amount ot the valid
obtaThed Cron the meaaurenient system compared to

the amount that waa expected under "normal11 oondltlona,

. . - *xprega t h e contidenoe with which o n a
"data a'erban be compared with another.

J-J
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will, howavar, monitor errors associated with the oampllng
process, f i e l d c o n t a m l n u t I o n , preaervatlon, handling, and
laboratory oontamlnantD. The data quality objective Cor Cleld
blankt la to meet or exceed those criteria aatAbllahed in the
KPA'a CLP Ifh (organic and inorganic), in the event that the
blanks are contaminated and/or poor precision la obtained the
associated data w i l l DI qualified «n dmuflbau In Section 12,3,
Through the submission ot Cleld QC aamples the distinction can be
made between laboratory problems, sampling toohnlque, and oample
matrix variability,
Precision and accuracy Cor the Cleld pll and conductivity are
dependent on the type and condition ot the Instrument used and
the care used In the standardization and operation. The
precision and accuracy objectives tor the Instrumentation used
•re aa Collowai

pll praoialon will be '>0,3 pll standard units and an
accuracy ot £0.3 pll standard units.
Conductivity preclalon will be + 3 umhoa/am on the 500
umhos/cm range, (•]) unities/cm on" the 9,000 umhoa/om
range, and £250 umhoa/om on the 30,000 umhos/cm range,
Accuracy (or the c o n d u c t i v i t y measurements ire A
function of the conductivity reading tor the probe mid
instrument, uumiiinftd and is g i v e n In Figure ?, [""j«
A2«7 ot Attachment J ot this QAPP,

To Assure samples rapresentat Ivenesa all sample collection will
be pecCormed In strict accordance the U,3. BPA-reoommonded
procedures Cor the collection, and preaervatlon, and holding
times spvoiClad in SPA 600/4-79-020 (Methods (or Chemical
Analysts at Hater and Wanton) the Federal lleglster, 26 Ootobnr
1904, and the specific CLP UM) which Cambridge A n a l y t i c a l U
operating under.
The data quality objective Cor the aompleteneaa ot data with
respect to the nampiing (Hold investigation) is 1001. Although
thlii goal appears rather Ambitious, u can be attained, Through
the phased sampling approach the c r i t i c a l data points w i l l be
IdentiClnd, livery ettort will be made to obtain valid data Cor
all sampling points particularly those olasalCied aa critical
points. Critical nainpllng polnta are those which will be used to
directly antiwar queatlone posed In the design ot overall project

•I - 't
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objectlvee (Dectlon 1,1), Those nampllng points Identified aa
critical will nocossArlly be selected aa QC aampleii (duplicate
and matrix eplkss) at the frequency speoitled In Ueot'.on ').
In order to e a t a b l l o h a degree at c o m p a r a b i l i t y such that
observations and conclusions can be directly compared with all
hiiitor lu«l data, CUM w i l l ua« standardise methoda uf field
analysla, sample collection, holding times and preservation, In
addition, Clold conditions will be considered prior to sampling
In order to attain a high degree o( data ooiBpirablllty,
3.3 Laboratory Quality Objectives
The laboratory will demonstrate analytical precision and
accuracy, by the analysis on laboratory duplicates and matrix
spike duplicates. Preclnion will also be demonstrated (ai well
an Instrument stability) by comparison ot response factors tor
calibration standard*, Laboratory accuracy will be demonstrated
b y t h e a d d i t i o n o t s u r r o g a t e a n d m a t r i x s p i k e s
compounds/constituents. Accuracy will be presented an percent
recovery, Precision w i l l be presented as HPD, ROD, or PD
whlchevec U applicable to the specific type oC QC eamplea,
Laboratory blanks will also demonstrate accuracy with respect to
the analyses, The frequency ot laboratories duplicates, matrix
splkaa and laboratory blanka are ipeoltled In Ueotlon 9, Aa
considsrabls rsfsron*?? i« <n«d« to Attachment 1 In the remainder
oC this QAPP, It la suggested U be reviewed at t h i s time.
Cambridge Analytical data quality objectives ara detailed in
Attachment 1 to this QAPP.
The analysis laboratory will be expected to process (purge,
oxtraot or digest) an aliquot ot sample such that the analytical
moults will provide a high degree ot representation wltn respect
to each sampling point, In addition the analynln laboratory will
be expected to document all analytlaal problems encountered
during the course of the investigation, This w i l l enable BUM to
«ohleve a lOOt completeness goal. Funded the laboratory will
be required to provide all data packages in lull CLP dellvorables
aa to assure that a n a l y t l a a l methods, parameters, and reporting
uniti are comparable with other existing data.

IN
J-0 'ion I,!)-
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3.4 Criteria Objectives

The quantitative objectiveo (criteria) that I5RH will require Cor
both Cield and laboratory accuracy and precision are aummarUed
in Table J-2,
The laboratory will ba expected Us i»n Ideal objective) to
the method detection l i m i t s (MDL) for all eamplea In tho
app r o p r i a t e e t a t i a t l o a l reporting units tor all analyses AB
stated In the most current I.I) used by th« analysis laboratory,
However, It should be noted that actual <)eteotlori limits are
sample specific and depend on variables such as dilution
(actors, sample matrices and the npeclCIo analyte, Th* handling
oC data reported at or near the MDL Mill be done oautloualy since
the stated data quality objectives Cor accuracy and preoialon may
not 'translate' wall In these cases.
3. i Daija HanaaeMiu Objectives
It la A data management objective that all aspects oC the
Investigation from sample design, collection, shipment, analysis,
une/deaislons, etc, be performed in conjunction with rigorous
QA/QC documentation, The speolClc dntails of this dooumsntatlon
can be Cound throughout this document and the associated work
plan,
It is expected that by the design ot saparata data quality
requirements lor (iild sampling anu lain .ratury analysis, clear
d i s t i n c t i o n s can be made such that any problems found in the
system can be iaolated with respect to tho nause. Conversely,
the datA quality requirements are also designed to provide an
Indication ot the variability inherit to the overall system.
Through sampling, analysis, data Assessment (dAta review), data
q u a l I C loat ion, and feedback, the o v e r a l l data m a n a g e m e n t
objective Is to provide a complete data base with a high degree
ot confidence that will thoroughly characterize the study area.

Id die |id||e 1(1 fine d IM MII'I d i i i m e a in1 f d .1 ii'inldl'l'i1 m l'i'i|llil'e in fid i
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TAULR 3-2

QUTQUA oujD

Ctojffctivea Aqueous
Aqueous dupirusts/ltipl Icaten
(l)llr>J or labeled)VUA within 201 IU»D within JOi Ml)

DMA within u\ wo within 4u» iti'u
Trie within 2J» ItPU within 301 ItPD
Inorganics (re, Mn) within 201 RPD
Additional Parameters ('10C and OX)) within 201 RPD within 501 RPD

Laboratory Duplicates (Unsplkedi)WA within 29t ItPD within M RPD
UNA within 211 KPD within 40t KVD
Tris within 25» nro within m RPD
Inorganics within 201 KPD
'10C and COO within 201 IIPO within SOt RPD

laboratory Duplicate (M6D)WA Aa ipecltled In cunent ini
LWA .»n n.»cl£i«d in current ira

Accuracy Oleotiyea
~ Vlelil or trip blanksVQA UD» tlian tin detection limit

I)NA MSI ciiMi tin OiivuUCTi llsit
Trls Usa than the detection limit
Inorganics Less than tin detection limit
10C and ca) Uso tlMn the detection limit

Laboratory DlanKsVOA Aa npecltled in current IFU
DMA Aa apMltled in current mi
Trie USB than the detection limit
Inorojnics , As specified in current QCM
UK and COD LIBB tlwn Hii detection limit

Matrix splkes/aurrogate spikes
(All CractlonN) Aa speoiCled in current IPD/SCVI

3-7 fL-r"
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ORCTIOH 4

OAHPLINQ PROCEDURBO

The generallied sampling procedures used by KM are presented aa
Attachment 2, "Standard Operating Procedure* tor the Collection
ot Environmental Samples". These procedures nave been
standardized to allow a p p l i c a b i l i t y to a w i d e type ot
environmental Investigations. Procedure* associated with the
soil sampling, surface watar/eedinsnt sampling, and ground water
sampling at the former Hltoo Corporation site will be conducted
according to Attachment 2, with slte-speoltlo procedures noted as
below.
The numbers ot samples, locations, and justification tor oaoh
sample media to be collected are presented In Task 2 of the Work
Plan. PUaan refer to the .fork Plan for this Information,
4,1 3iib8'jr?90? Ssii
The Work Pliri addreaaea collection oC soil samples trom test
borings and well borings,

Upoor Boil
Uplit npoon soil samples w i l l be collected as per ABTM D-13UO,
with modifications allowing the u»« uf uVtftraUtd spoon fl to obtain
s u f f i c i e n t isnple, Bach split spoon samples will be divided into
two aliquot*. One aliquot will be placed (ualng a s t a i n l e s s
steel epatuls) in laboratory supplied glass bottles with a
Te(lon*-llned enclosure and handled as described In Qeotlon 4/M
ot this QAI'H, UuCfialsnt noil (rnm the second aliquot will bo
placed to Clll one eighth ot a wide mouth liter container tor
neadspaoe measurement, Immediately after the soil is placed into
the container, the mouth of the jar will be lined with aluminum
Coil and the enclosure securely replaced,

4-1
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Prior to taking a headspaoe VOC mnAsurement, the measurement
vessel, containing the sample will be placed In a room a constant
temperature (or a duration ot 1 hour. At the completion ot the
hour, the maximum headspaae reading will be recorded using a
Foxboro, Century OVA 120. A three-eighths (3/0) inch hole
drilled through the center ot the plastic cap w i l l allow the
puncture ot the aluminum uoal wit!) tho probe of th" OVA to
measure total VOC content, The hoadapaoe meanuremanta and visual
oboervation will be ueed to select eamples Cor laboratory
analyeia from each boring,
4,3 Surface_H«jec and Bedlnent Haggling

4.3.1 Durfsoe Hiter Oanpling
Surface w a t e r s a m p l i n g w i l l proceed Cro* the farthest
"downstream" location and pcooeed to upatrea*, looatlona to
minimize potential oroaa-Qontamlnatlon trot* suspended material in
the stream Cron sampling activities, Dependent upon depth and
surCaoe water velocity, samples Hill be either collected directly
into the appropriate sample containers at a point upatream of the
n a m p l i r s position or thcougn the use ot a long-handled
polyethyUna grab sampler trom the bank ot the stream.
Uurface watoc velocity and Clow characteristics will be noted at
aauti ««Riplir,5 Iscstlcn. Sirsen v.'?<?iti.y will b« measured unlng a
Mead* Pigmy IIP-302 open channel velocity Deter, Clow will be
determined baaed on tha estimated cross-section trea At the
sampling station,

4^2.2 pedlMn^ Ui|»pling
At each surface water sampling location a sediment sample will
also be collected, it present, a aompuaUe ot tha aqual volumes
of tine sediments (surface) trom two points In the vicinity ot
the surface water location w i l l be homogenized on an enamel pan
with a stainless steel apatula and an appropriately aued volume
transferred to the sample containers,
Oedlments w i l l n« collected with a atainless steel trowel and
dewatered as much as possible prior to placement into thn sample
containers,

•1-2
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Id /In1 i'di|e didiied in f l i i i dliliin' 11 in1/ di ii'iidiidl'e nl l'i'i|iM'e d 1 / dii
''iidel'i i/ ii due In Mid idiiiilii n! enl'm ni e n n d i f i i ' i i I'd die m i|| Indf pd||i',



Sect ion i _jj__
Revision No.i fl
Date i 17 July 1DT7
Page i 1~o'(J~7 __

4.] Orouncl Hater Canpl Ing Procedures
In addition to the Information presented In flection 3,1 ot
Attachment 2, site-specific protocols (or the Hltao Corporation
III/. ll aro presented in thin section.

4i3jl Preparing" tor Haapllng

Preparation tor sampling Includes the acquisition ot all
necessary monitoring equipment and slte-speoltlo information to
perform the required monitoring. The results ot the water table
and tidal study deacrlbed In Task 2 ot the Work Plan will be used
to select locations tor the Installation ot monitoring wells. In
addition) various testing (i.e., pump tests) will be conducted at
several wells to determine the hydrogealogloal characteristics ol!
th* dlnorete water bearing zones. Prior to Initiating any
sampling activities, a couplet* round ot depth to water levels

be measured to th* nearest on* hundredth ot a toot,
saropl
will
Monitoring wells are to be evacuated and sampled proceeding from
the suspected least to most oontimlnated well to ninlmlne
potential crone-contamination. The sampling order ot tti« welln
trom least to moat contaminated will be based on ground water
flow directions, well location with respect to the suspected
source areas, historical data, and field OVA reading* on soil
uamuiai and of the well head during drilling. Total well depths
necessary to calculate the required purge volumes will bo
tabulated In Table 4-1 after the completion ot the Installations,

4,3,2 Hell Evacuation
Monitoring w«lln will b* evacuated of thren volumes of water
standing in the well casing or until the well goes dry prior to
idinpU Acquisition. The volume of wat«r to ha purged (or each
well will be calculated as described In Unction J.I,1,2 oC
Attachment 2.
A s t a i n l e s s i i t e e l b o dy, IflCO M o d e l 2000 non-contact,
diaphragm-type well sampler with polyethylene tubing will bn used
to evacuate all at th* monitoring wells proposed to be sampled in
the Work Plan, Pump placement depth will be dependent on well
yields. Ditphragin pump Clow rates are typically low (f l.l gpm),
necessitating placement of the pump intake at the top ol' the
water column In high yielding wnlla. Low well yields require

4-1
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TADLK 4-1

HBLL DRPl'll TOR
TUB rOHMBR WITCO CORPORATION SITE

Total
Well OeptD
No. (Ceet)
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pump placement to be at tin bottom of the well, Proper pump
placement w i l l Insure complete and proper evacuation, Upon
completion of the required purge volume, the pumping system will
be removed Crom the well, Wells that are Inaccesaible with the
pump system will be hand balled using a PVC bailer,
BUN' i) nouly Installed fi" diameter pumping well will be purged
ualng a stainless steel Qrundtos* submersible pusip fitted with
stainless steel d i s c h a r g e tubing. A check valve placed
immediately above the pump prevents purge water In the tubing
from re-entering the well when th* pump is turned oft. Pump
placement depth Is again dependent on well yields (see above
paragraph),

*

Sample acquisition will be aa described In Section 3,1,1.} ot
Attachment 2. Dedicated one and one-quarter (1-1/4) Inch,
bottom-loading PVC bailers will be used to collect grab, ground
water samples tor transfer Into the proper sample containers,
MonoCllament polypropylene will be used to rale* and lower the
bailer, It Is anticipated that well yields w i l l be relatively
high at the alte, however, 1C well yields are low, the samples
will be oolleotod aa tho well recovers and provides a sufficient
volum* Cor sample collection.
4.4 ixoontanlnatlon and vost-SMpUnu

4.4.1
Drilling equipment will be decontaminated prior to initial use,
between but Ing locations, and at thn completion ot d r i l l i n g
activities. Items necessary to ducontamlnat* Include)

- back of the drilling rig
- auger flights
- down-hole equipment
- well casing and tha scruen

A manual scrubbing to remove foreign material followed by a
thorough steam cleaning will be used Cor decontamination oC the
above items, drilling equipment, well screen, and well casing
w i l l be otored in a contaminant tree location above ground on
wooden oupports after decontamination! and covered wltn plastic
until uso,

4-5
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4,_4._2__BanplInj),Bqiiipnent DeoontaninatIon

All non-dlsponabla aqulpment (bailors, split spoon samplers, hand
trowola, etc,) will be decontaminated according to the procedures
In Ueotlon 4,1 ot Attachment 2, each dedicated bailer will be
individually wrapped in pU«tU traah bags and sgaUd tallowing
decontamination, and stored on-alte at a contaminant Cree
location or at BHM's warehouse Cor future use. The 1QCO
diaphragm pump will bo decontaminated with clean tap water and
d i s t i l l e d water as described on page 4-2, Usotlon 4,1 ot
Attachment 2,
The submersible pump system used for the «• well w i l l be
decontaminated by flushing with approximately DO gallons ot clean
tap water. Th* outside of the pump and discharge tubing will be
thoroughly rinsed with distilled water using a hand-held pressure
sprayer.

4,4,3 Banpl* Preparation and PresemUon
Ground water samples oolleoted tor metal* (Iron and manganese)
analysis will be field filtered through a 0.41 urn pore size
filter prior to preservation to allow determination ot dissolved
metals. The entering system used w i l l be aa deaoribed In
Ssstlcin 4.2 si :l;s 201'.
I m m e d i a t e l y after collection, samples wi l l be transferred to
properly labeled (see Diction 3 ot this QAPP) sample containers
w i t h all necessary preservatives added. Table 4-2 Hats th*
proper contalmir material, volume requirement, and preservation
needed tor the RI analyaea. Uamplea requiring reCrtwcatlon Cor
preservation will be Immediately transferred to coolers packed
w i t h ice or ice packs. Proper ahain-o£-ouetody documentation
will DO maintained aa discussed in Ueotlon S oC this QAPP,
Field measurements (or pit, specific conductance, and temperature
will be obtained on ground water samples Immediately following
sample collection, A grab sample collected in a beakur will be
uaed to obtain measurements, Burtaoe water samples w i l l be
muaaured i n a i t u . A one to tour (Ii4) sediment to distilled
watac BlurrT"wTm>i ussd to measure aadlmerit pit In a WhirlIpak*
bag,

4-6
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I'&K ANALYIIKII IN CONJUNCTION Hl
THU l'OUMi:it WITCO COHI'OKATION U1TK

1 n i'Jl'U'J .". JftJI-M-i J'J'.r
mm. i
TCI, Volatllofi 2"40 ml vialn with I|C1 to pIKi!,Toflon* iiornw cup Cool to 'C'C

nopta
TCI. lloinlvolatllon 2 amhor ylaon 11 turn Cool to 4"C
Trln 1 amber glann lltor Cool to "PC
Dlnnolvod Hotnlri 1 plantlo lltor fluid Clltor) round wotur onlywith (S,4? Ciltor'followod by UIIOjJto pll,.;
COD, TOC 1 glann 11 tor Cool, 4°C,to pll <

TCI, Volotlloii I ulaiin 4 of. Hldu- Cool to 4'Cmouth with Tot Ion*
Unod oap j

TCI. Sswlvslatlles ! <il««>u .'la «•/.. wldu- Cool to 4"C
Anaiynon iiioiitli with Tut Ion"1 inuil cap

Trio 1 tllann 32 o/,. wldn- Cool to <PCmouth with To lion*I Iniid «ap
COD, TOC 1 glann 32 o/., wldu- Cool to 4''C

mouth with Toflon*lint".! cap
Grain lll/,o I i,\\nnn 32 o/.. wldo- Normniouth wltn Tut Ion*11 nod cap
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UANPLI! CUOTODX.

The primary objectives of sample ouatody procedures are to create
accurate w r i t t e n records winch can tie used to traon the
possession and handling ot all sanplaa Cron th* moment ot their
collection, through analysis, until thair final disposition.
Sample ouatody for samples collected during this Inveetlgation
will b* maintained by the Field Operations Manager (TOM) or th*
Cleld personnel collecting th* sample*, Thn Fon or Cl«ld
personnel are responsible tor documenting each sample transfer
and maintaining custody ot all sample* until th*y are shipped to
the laboratory.
All neoassary sample bottles will be shipped to CRN by Cambridge
Analytical and received by the fOM or field personnel, All
necessary chemical preservatives will Ue added to the bottle by
Rim Immediately upon bottle receipt, Dimple bottles needed Cor a
specific sampling task will then be relinquished by the COM to
tru sampling tssn aCtsr the FOM has verltlad the Integrity of tin
bottles and assured that the proper bottlea have been assigned to
the task to be conducted.

A self-adhesive sample label (flguro 0-1) will be affixed to each
DOII t a ins r before sanple collection to minimize label loss during
Handling ot the container, At a minimum, the sample label will
aontalni

Client - Job Name (Hitoo Corporation)
BUM Traffic Heport Number
Sample Identification - place ot aampllng
bate and time collected
Uampler'a initials
Testing required
Preservatives added

Immediately atter sample collection, each sample bottle will be
sealed In an Individual plastic bag, Oemples will then bs placed

Id 'lie |nii|i' didni'd in /(HI iliiimi1 n in'' ,n le.nldM'e m d'||idl'e di dm
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I m m e d i a t e l y Into an Inuulatad cooler Cor shipment to the
laboratory, BHM Cleld Chaln-oC-Custody records (Figure 0-2) and
an KKM T r a C C l o deport (figure 5-J), completed at the time oC
sample collection will aooompany tho aamplea Inside tho cooler
Cor shipment to the laboratory, The samples w i l l be properly
relinquished on the (laid Chain-ot-Custody record by the sampling
team, Thaoa iguuiJ toiniB will be nsaled In a siplock plastic bag
to protect them against moisture, Bach cooler will contain
suCCioient ice and/or ice paoKa to Insure tint proper temperature
is maintained, arid will be packed in « manner to prevent damage
to eample containers, The COM will then initial and custody aeal
(figure 3-4) each sample cooler. All cuolora will be shipped by
an overnight courier according to current; UU DOT regulations.
Prior to releasing the coolers, th* ron will requlr* th* courier
to sign an Eltn Cooler Transfer AoKnowladgoent (Figure 0-0), Upon
receiving the samples, tho laboratory 8ai.pl* Cuatodlan will
Inspect the condition of the samples, compare the information on
the sample labels againnt the Cield Ch*ln-ut-Custody record and
TraCClo Deports, assign a Cambridge Analytical control number,
and log the control number Into the computer rumple Inventory
nystem, A detailed description oC this log-In procedure Is given
in Attachment 1, flection 7,0,
The p r e p a r a t i o n of all sample bottles (cleaning technique,
preservative added, etc,) will be documented, When samples
requiring prossrvation by slthsr sold or >?«•« <»<•« r«o«iv«d at the
laboratory, the pit w i l l be measured and documented, The
Laboratory Uamplo Custodian w i l l then store the sample in a
neoure sample storage cooler m a i n t a i n e d at 4'C and m a i n t a i n
custody until asalgned to an analyst Cor analysis,
The Laboratory Sample Custodian w i l l note any damaged sample
containers or discrepancies betwuan the uample label and
information on th* Cleld Chaln-of-C'umody roourd whon logging the
sample and will notn any discrepancies In flection 11 oC the KKM
TraCClo Report, This information w i l l also be communicated to
the FOM or Cleld peraonnol no proper action can be taken. Tho
Chain-oC-Cuetody (arm will be signed by both the relinquishing
and receiving parties each time the sample changes hands, and tha
mason Cor transCar Indicated.
An i n t e r n a l C h a i n - o C - C u a t o d y form will be used by Cambridge
Analytical to document sample possession Crom laboratory Uampln
Custodian to A n a l y s t s and C l n a l disposition (Attachment 1,

5-J
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flection 7,0), All Chaln-oC-Cuotody Information will be supplied
w i t h the data packages Cor inclualon In the document control
file,
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UllCTIOH 6

CAL1UHATION PHOCBDURBO AM .HBQUBNCV

0.1 Laboratory Calibration
Laboratory calibration and (r*i|U*ncy tor the required methods
npeolCieh tor till* study AT* presumed in A t t a c h m e n t 1,
Section 0,0.
6. a r^ld Calibration
In addition to th* laboratory analysis conducted during the
course ot this investigation, field measurements of pll, specific
conductance, and temperature will b« taken tor all surface and
ground water samples, An OVA meter will be uaed to measure total
volatile organloa in air or soil hsadopace,
The frequency ot field calibration procedures will, at a minimum,
include tho (allowing)

- The pll and spaclClo oonduotanot metora will b* calibrated
a m i n i m u m of once d a l l y and d o c u m e n t e d In the
calibrator's field booK. Calibration will be checked an
necessary to insure proper measurement)! are taken,

- pll Deters will oe calibrated using apeoLClc teahnlquen
according tu the manufacturer ' a Instructions gtvon In
Attachment 1 and two standard butter solutions (either 4,
7, or 10) obtained Crom chemical aupply houses, The pll
v a l u e s ol thaso b u f f e r s w i l l be uompenaa'.'-sd tor
temperature according to the values supplied on the
manufacturer's bottle label, The temperature (meaaursd
as below) at which the sample pll was measured will ttun
be used to compensate Cor temperature on the meter,

- Temperature measurements w i l l bo performed using field
thermometers (Thomas Uolonce No, 9)ii9A10).

6-1
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Upecltlc conductance metors w i l l be calibrated ualng a
141],0 umho (KCl) solution prepared by HUM according to
l l t a n d a r d M e t h o d a tor the A n a l y s i s ot W a t e r and
Haatewater, 16th Edition, 10(13, Method 20ti, Jb, page 7V,
The conductivity probe cell constant will be calculated
according to the formula)

1
K •> 1413.0TCT

-17-070 3TT--23'C r

Him re i
K • probe cell constant (unitleas)
C • measured conductance value ot standard
T • temperature CO ot standard

Table 6-1 will be used to correct tor the standard
solutions' conductivity value if it la not at Ji'C.
U s i n g the c e l l c o n s t a n t calculated above and the
f o l l o w i n g f o r m u l a , t l e l d a p a c i f i c c o n d u c t a n c e
meaoucementa will be corrected to JVC,

~(m)7uT (T -

Whorei

U » specific conductance at 24'C
(umhoB/ciii)

K « calculated cell constant
C • tleld specific conductance

(umhos/am)
T • temperature I'C) ot sample at which

conductance was measured

Th* I'onboro Century OVA 130 will be calibrated to a
methane in air standard (07 ppm) once a we«k to Inaurs
t o t a l v o l a t i l e organic readings an accurate. Tha
m t t h a n e In air standard is m a n u f a c t u r e d by L i q u i d
Carbonic and marked with It* concentration, The standard

Id /In1 I'dfie d'dned in f d i i did me 11 nnf di ii'iidiiMV m I'endiCe m thn
fiilii'f, it n due fn , i i i l i l d l i i d n l i l enl'di nl I'niK.dfinH nd 'de ml||lMdf |id||e
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Is run directly Into the Intake ot the pickup probe and
tho gain adjustment ot the OVA 120 la then uaod to
calibrate the reading to U7 ppm, Any OVA, total volatile
organic readings will to reported as "X ppm as methane",

G-J
IN

Id die f i d f i e didni'i/ in f l i i i ijimin1 ii not n i ii'mlddd1 m 1'i'ildil'e. d i / d i i
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TAULB 0-1

CONOUCTlVm TKHPRRATURB CORHECTIONflroR 1,411 umioo/cn CONDUCTIVIT* BTAHDABD

umho*/OB
U 1,141,3

16 1,167,3
17 1,191.6

10 1,219.9

19 1,246,4

20 1,271.0

2! 1,299,7

22 1,326,6

2] !,, 153.fi

24 1,300.0

2j 1,400.1

26 1,436.3

27 1,463.2

20 1,490.9

29 1,510,7

JO 1,548,7

. on o;
6-4
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/lie |nilie d'dni'd in Ida ||iiiiin' a not di l e d d i i l i f i 1 m I'rndifi' ill /Idi
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IIMOTION 7

ANALYTICAL W'l

All niialytlonl pr .uuduruii to bn unod .mi i^tillclnlly npprovwl lll'A
pi'ooodurufi, Thu approprlitto roturunuoo on> glvon In Attachinonli
1, Iluctlon <J,l),

Tha nitalyUaal mot. hod n which aro to hn unod for tliu nnnlyoln cit
tho dninplu mudln colloctud ot thu I or m or Wltco Corporation Illto
w i l l bo In nouordanou with Contract I.nboi'ntory Prog coin (CI.I'l U'l)
Cor Organlcn and thu Utatuinunt of Work (MOW) tor Inorgnnlcn. Tho
npuclClc varnlon will bu tho curront nwnrdod contrnut Camlirldyo
Annlytlcnl In oporntlng uiulor. An ntntotl by thu Inborntory,
L tin n ii inuthoiln aro flppllonblu to nquoouu, nollcln, noupu and
lunchnto unmplun, A complntn l i n t of thu organic nnd Inorgnnlc
coiiipouinlii/coiinL 1 Lunntn nnd thu appl Icnbla dutuutlon lliiiltii UuiL
w i l l lin ruqulrud tor nil uninpluii colluutud for tho nubjijol.

In |ifi)iinntiiil an Tnhlu 7-1,

Tliu moUiodn to l)u muni [•:>!.' Trlr. , CUD, pll, npurilf in oaiuluctanco,
nnd TOi; by Cnmbrldgu A i m l y t l o n l nru iirciiiontud on Toblo 7-2, Tho
uhni'no tor I r,nt Ion ot grain nl/.u w i l l bu porf .rnunl by Iliitucliun
Analytlofll, Mutuohun, Now Junmy, Thu vortlunl purinonbl 1 1 ty
tontliH) w i l l bu porl'onnud by \loodwnrd Clydu, I'lyiiif.-uth Mautlng,
I'unnoy Ivllnln. Tho inuthod to bu unud C.r thuiio nddltloiuil

nru nloo pronu'iituO on Tnblw 7-2,

Holding 1 1 mo n I; lint ni'n ruijiilriiiJ to bu inui nro pcuiiuntuil on
T/ihlu 7-J,

7-1
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Id /lii1 ('(i ||e d< fined in OKI diiinn' n IIHI' ni ieddnl'1'e m fi'iidife ,n dui
'"'"'l, M i'. due to indifiiiiitird endn m edinli/dni n|| /lie 'm diumf |i,i||,>,
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TAULB 7-1

gluANIC OWFC.KD3 TOK MttXSlS «tt) CWMTmilOH LIMITS

Detection limits*
low Hater* Uiw Ppil/Bedimeiit"

CAB Nuftoer uaTT" uu/ng

1. Chlorowttvine 74-07-1 10 10
2. Drasnethint 74-03-9 10 0
3. Vinyl Chloric* 73-01-4 10 10
4. Chlocoethane 73-00-3 10 10
3. rtethyltne Chloride 73-09-2 S 3
6, Acitcne 67-64-1 10 10
7, CarlMn DleultMe 71-13-0 3 3
0, 1,1-Dlchloroethtne 73-33-4 3 3
9, 1,1-Olchlocoethane 73-33-3 3 3
10. t[ans<'l,MUohlo[oethene 136-60-3 3 3
ll, Chloroform 67-66-3 3 5
12, 1,2-Dlchlocoethane 107-06-2 3 3
U, 2-butancne 70-93-3 10 10
14, 1,1,1-Trlchlorostnane 71-35-6 3 • 5
13, Cattwi TetraolUorlde 36-23-3 3 !i
16, Vinyl Acetate 100-03-4 i 10 10
17, Qronodlchlorowetnane 75-27-4 5 3
1U. 1,1,2,2-Tetrachlorfttharre 79-34-3 3 3
1'J. 1,2-DlchloroproMne 7(1-07-3 3 3
20, trane-l,l-Dlchloco|)ro.»ne 1UU61-U2-6 3 3
21, Trlchloroetnflne 79-01-li 3 3
22, Dlbrowwhlocom'it'.har* 124-411-1 3 3
23, l,i,2-'rr:lBhlocoiithane 79-00-5 3 5
24, Dtfwene , 71-43-2 3 3
23, cis-lJ-DlclllorovrcveiM 10061-01-3 3 3

7-2
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lidni'd in f d i i dii i m i ' <1 IIH/ d', iei! d,i life ni fi'iiilil'e in thn
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TAJJI.B 7-1

LoQater*
VolBtiles __________ CA8 Hurtoer _ ug/ . ug/g

26, ?-ailorouthyl Vinyl Btber 110-73-11 10 10
27. Uranfocm 73-23-2 3 3
20, 2-Hexanate 391-70-6 10 10
29, 4'fHUiyl-J-p*nr*ncn« 100-10-1 10 10
30. TitMctaocwthene 127-10-4 3 3

31, toluene 100-OQ-l 3 3
12, Chlorobentene 100-90-7 5 3
13, Etliyl imweiie 100-41-4 3 3
14, Styrtoe 100-4̂ .3 3 3
33, Total Xylenes 100-4X"S 3 5

•MeOlum Water Contract Required Detection Limits (CIIDI,) tor Volatile TCL
Ccnpountla ace 100 tunes the incllvldual Low Water CRDL,
'tedium Uoll/titdiirnnc Conuagt R-n|uU»vl DetiuLiuil LifflltB (CWJI.) tor Volatile
TO, ConvouiKls ate 100 Uiiwa the Individual Uw (Joll/tMlmnt CItUL,

7-J
IM
' IT

Id die |Kii|e didiied in dm |(iiiiiie <i HI'/ di »i'ddiiM'i' m I'eiiiM'e d.^/dii
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TAIM.B 7-1
(Continued)

DstectlcnUirilte"
LW.I

Dfmi-Volatileii ________ CAP HuirtMir, /T.'.. . . ug/Kg

36. Phmol 100-93-2 10 330
37, bls(2-Qiloroethyl)etlMC 111-44-4 10 130
30, 2-aUocephenol 93-37-0 10 130
39. l,]-Dlchlocobenzene 341-73-1 10 330
40. 1,4-Dlchlixebensene. 106-40-7 10 HO
41. Ueniyl Alcohol 100-31-6 10 330
42. 1,2-Dlchlorobeniene 93-30-1 10 330
43. 2-rtethylphenol 93-411-7 10 330
44. bUU-Chloroisopropyl)

nther 396JU-32-9 10 330
43, 4-Msthylphmiol 106-44-3 10 3JO
46, N-Nltroso-Dlprojiylemlni 021-64-7 10 330
47, HsMBlilutiMhiirw 67'72-l 10 330
40, Nltrobencene ')0-93-3 10 ,UU

49. leophocone 7B-99-1 10 330
30. 2-Nltrofihenol UB-73-3 10 330
31. 2,4-Olmsthylphenol 103-67-9 10 330
32, Ueniolc Acid 63-03-0 30 1600
31, bla(2-cnlocoethoxy)

Mthm Hl-91-1 10 330

34, M-ulcnloco.henol 120-03-2 10 330
33, 1,2,4-Trlctilodtaniene 120-U2-1 10 330
36, Naphthalene 91-20-3 10 330
37, 4*Chloroanlllne 106-47-U 10 330
30, lle»achlocobutacJlene U7-6.-3 10 HO
39, 4-Chlori7-Jin«thylph»nol 39-30-7 10 110
60, 2-flethylnaptlvalene 91-37-6 10 130
01, llexaahiorwyolopentadlene 77-47-4 10 330
62, 2,4,6-Trichlorophennl IIQ-06-2 10 330
63, 2,4,3-Triclilorophenal 93-93-4 30 1600

7-4
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TAW.B 7-1
(Continued)

Detection Limit;'
\m Hatar*'"̂  ~"""J'J'"

Owii-Volatlles______ ĈAfl funfair. _ "̂ iST"*

64. 2-atlorcnapth«lene
63. 2-llltro«nlllrM
66, Dimthyl I'htlxlate
67. Awswphthylen*
,60. 3-t4uro«nUli)e
69. Aoenaphthtoe
70. 2,4-Dlnlt(?ph«nol
71, 4-NltroptMnol
72. Dlbensoturan
73. 2,4-Olnltcotolu.M

74. 2,6-Dlriiti'otolutne
73, Dletliylphthalate

91-30-7
09-74-4
ijl-ll-l
200-96-0
99-OJ-2

03-12-9
31-20-3
100-02-7
132-64-9
121-14-2

606-20-2
04-66-2

10
30
10
10
SO

10
90
30
10
10

10
10

1600
330
330

1600

110
1600
1600
130
330

330
... ............... ... . 330
76, .-OUorbphenyl Phwyl

ether 7003-72-3 10 3)0
77. riuorene H6-75-7 10 330
711, 4-Nltcoinllli>e 100-01-5 30 1600

79. 4,6-Dlnitro-2"flHthylpli*nol 334-32-1 30 1600
00. N-nlt-WQdlphe<iylaBir» 06-30-6 10 330
Ul, 4-l)cuwvt»nyl Plwnyl ether 101-33-1 10 330
112. llexachlorobeoiene UO-'M-l 10 330
U3. Pentachlorophenol H7-06-3 30 1600
U4. Phenanthnne 03-01-0 10 330
03, Anthracene 120-12-7 10 330
116. DltiHAJtylphthalats U4-74-2 10 330
117. riworantheoe 206-44-0 10 J30

till. Pyrint 129-00-0 10 J10
09, Uutyl Irffijyl Phthalate U3-60-7 10 310
90. 3,3'-DlchlocoO-f)Jldli>« 91-94-1 20 6(0
91. l)«i*o(a)«nthcacene 36-33-3 10 )30
92. bl*(2-ethylh«Kyl)plithiilate 117-U1-7 10 330

7-3
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Id flu' |ni(|i' d i d i i e i l in fda 1(1,11111' n not .n ledddlii'e ni I'eiidil'e ni thn
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Detection Limits*
l(M Hirt-r" I/JM

^ibmi-Volatlles CAfl Nurtixr ui/T̂  _ ug/K
91. Chrytene 210-01-9 10 130
94, Dl-n-OQtyl fhthalate 117-04-0 10 330
93, Ikmtolbjtluocanthene 20J-99-2 10 330
.C, OtniolKltluoranthene 207-00-9 10 110
97, lt*nso(a)pyv*ne 90-12-0 10 330
90, Indim(l,2,3-cd)pynn« 193-39-3 10 130
99, Oiteni (a,h)anthcauent 33-70-3 10 310
100, Denzo(g,h,l)perylene 191-24-2 10 310

Water Contract Required Detnatlcn Limltn (CRUL) (or Soul-Volatile Ta
CompWls ace 100 times the individual Low Water CftDL.
Medium Uoil/Dedlmnt Contract Required Detection Limlta (QIDL) toe (M-Volatllo
Ta Conpouiy.18 are 60 Urns tha iivJlvldual UM Ooll/Bedlmnt 00)1.,

7-6
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\JM HaEaF[jn
CtunponnOs . _ . . _ _ _ CA3 Huntoer "M/*""

101. trie (IKWoropropyl) 13674-04-3 IQ1' 330*"
ptwephite (ryrol per*)

Detection Llmtte*

•Detection Units lilted tor Mll/ttdlnmt are b«s«d m wet weight. The
detection limits calculated by the laboratory toe soll/Hdlment on dry weight
baeli, as nquirad by tlM contract, will be higher.

detection limits are highly mtrlx (kptoient, DM datectlan limits
llnted Inreln are provided tor guidance and my not alwayi be achievable,

7-7
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Id /lie |KiIK didm'il di /(in || 1,11111' n not di leiiiliilil'e m feiji
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Sect Ion i _7_
i .1 _U
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Detection LimitsElement _u>w Hauc (ug/L)

Iron 13nanganeee

7»fl
IM
IT

Id /de )id(|i' d'diied di /lid d^l'iii' M ""f 'n iMi'dl'd' nl d'Hilil'e IM f d ( l
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Bwtloni 7 _
Knvlelon No.i 0"
Date i njuly M7"
Cage i "9~ot II

Parameter Detection Limits
Low Mater (eig/L)

Oxygen Demand (COO) 9.0
Total Organic Cestoon (TOC) o.l

/lie |idfic di'l'nii'd IM < d < i ||iiiiin' n nnf d i ii'.iddM'e m IVjiidlV m f l i l i
icf, if M due In i i i l i i / i i i n l i n i f HHfm m einnd ( < n i i nd die m<||iinil' inific
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TAUIJ: 7-2
ANAi.mcAi. Hi;nioiBia)Y IILTOUIICUJ

COR ADDITIONAL PAI'AMLTOW

Mill I. lonn I
Count Ituanto/

Trln Muthod 0270 (1) Uolvtmt oxtrautlon, gnn

pll ltotlK.1 130.1 (2) lUootramtrtc
Upnoldi: Conduutanco IViLhal 120.1 (2) Potuntlumtrli!
TO Hothwl Mil (2) I'ornulfntu oxldntion, UV pruiwtud
COO Itothwl tlD.l 12) Tltrlirntrlc
lllolld!) llothul 31V2 (2) Wolyhtod dltforoncu
Vortlcfll I'lmrnnblllr,' Hut hoi I'JI 1110-2-

I'JOfi ( I) I'hynlonl f.onUr»,i
Ornln !)Uu AlflW III 12-77 I'hyoloal tooting

llJ.ll, III'A, 19112, Tont ItothfAln toMTynlun^lnri fijlU^Wantii, 3VI-IM(i, U,;). tll'A,
\lniililivjton, l),C, "Ti\rTJIHon7~~ " " """' ™

I'll).!), i:t'A, I')'I9, fVitlMln for Owtnlcni Annlynln of Hntnr nnd Wnutmi, III'A
600/4-79-020 I iWlnodTllflrcinWJlT' i a ' A / "

of tho Anrry, 1970, Ulwirptory Itolls Tontlng, Knrjlivwrlng ninl Omlyn,\iV\ 1 10-2-1900. .....~,u.~-. ——— ..-—

7-10
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TAIII.II 7-3

KIXXWMKNUK'J IIOIJ)1NU TIMISI Wl* AMAWUIfflm DM CBNIUTOJ ai IIAMPIWI ran TIII;
KH.IKH mm) coiiiuiiATiai urn;

Pdivmutur lloliling Tinwn1

Totnl Hutnln C nnn (2U dnyo for lly)

'10C, COI) 20 tlnyn
fiijinl-Volntilun 7 dayn until extraction)

Annlyolu 40 doyo aftoi.'
oxtrdctlon,

Trln 7 dnyo until oxti'flutloni
Annlynln 40 d/iyn nftur
uxl.cnutlon,

Volntllo Orrjnnlcn 14 ilnyu lor
10 doyn foe noil*

I'luld pll nnd Conductivity Mumjurud liniwillntiily
nttor nninpln colluctlnn

I I'mn dntu ot ml lout Ion nui/mUng to 40 CFK, I'nrt 130, t'rlilny, Outolxir KG,
I!) 1)4,

2 According Lo thu currant orynnh; DCAI tar thu CM1. Thin will bo fr-jn dnl.u of

7-11
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BBCTION 0

DATA REPORTING, VALIDATION, AND RBOUCTIQN

Oata validation practices will be followed to Insure that raw
data are not altered and that an audit trail Is developed for
those data which require reduction, All the field data, such IB
those generated during field measurements, observation!) and tleld
instrument calibrations, will be entered directly into a bound
tleld notebook. Bach project teaa sieaber will be reiponaible for
proofing all data transfers made, and ERrl's Quality Assurance
Officer will proof at least ten percent of all data transfers,
Cambridge Analytical group leaders will aheoK and validate all
data generated by their group as specified in A t t a c h m e n t i,
flection 10,0,
Upon receipt ot the oample data package*, the laboratory data
w i l l again be quanUtativ»ly and qualitatively validated by KRM'n
Q u a l i t y Aesui'anae Manager. Data validation la rllmiussed In
detail In Uectlori 12.
(t la a n t i c i p a t e d t h a t B H M's d a t a r e d u c t i o n Cot this
Investigation will be minimal and w i l l consist p r l n m r l l y ot
tabulating analytlaal results Crum Cambridge Analytical'a Form 1
(Analytical Reports) onto summary tablea through tha use ot
cumimtoi, U»0 niii»«.J»liti«i. aotiw«ra, All riducid data will Ss
assigned document control Identification numbers and placed In
the anntral tile maintained by the Project Manager,
A l l a n a l y t i c a l d a t a o b t a i n e d d u r i n g t h e course o f t h e
I n v e s t i g a t l o n tor ground waters and surface waters w i l l be
reportad as ug/1, Laboratory data tor soil analyses will be
reported as ug/hg (orgarilos) on a dry w e i g h t basis, Data
packages associated with the analyses of samples collected during
the RI w i l l ha prepared utilUlng full CLI1 dellvorables, Tha
required deliverable!, aro stated In Section D ot the IFU and BOH
currently in use by Cambridge Analytical, , , ,,

'.') 0 0'i1,'.''
ti-1
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HUH will require a rigorous data control program that will innura
that all documents tor the Investigations are accounted tor when
they are completed, Accountable documents Include Items such an
log books, tleld data records, correspondence, ohaln-ot-cuatody
records, analytical reports, data packages, photographs, computer
disks, and reports, The Project Manager in responsible Cor
maintaining a central tile In which all accountable documents
will be inventoried,
To maintain control In the transfer at data, all copies ot raw
data trom the tleld notebook*, and the data ae received from the
laboratory, will be entered Into a data til* and aaalgned an
Appropriate document control Identification number. The data
file will servo as the ultimate archive for all Information and
data generated during this Investigation,
The documentation ot sample collection will include the uie uf
bound field log booki in which all information on sample
collection w i l l be entered In Indelible Ink. Appropriate
Information will be entered to reconstruct tho campling event,
Inoludlngi Rite name (top ot each page), sample l.intlfioatlon,
brlet description ot sample, data and tine ot collection,
sampling methodology, field measurement!) and observations, and
sampler's Initials (bottom ot each page, and dated), An example
of a tleld log is presented in Figure 0-1,

11-2
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BBCTIOH 9

INTBRHAL QUALITY CONTROL CHECKS

9.1 Ltljoratory Intern^ Qualify Control Cheoki
Cambridge Analytical's Internal Quality Control Checks are
presented in Attachment 1, flection 11,0. These will be a
continuation ot H nil's field Internal Quality Control Cheoki
preeented below,
9. a rt«>d JnĴ piA ftuallt^ContEol Cheqhj
Field Internal Quality Control ChecKe will be utilixed during
this Investigation through the DOS of the following i

eUlm J T r a y a 1 _|_ PlflJLM " TnlB* blinks consist ot
ipur e , de lonTitlicl̂ a't e r contained in ea-jh sample

container w i t h any preeervativee required tor that
analysis. Elm produce!) ultrapure delonlzed water by use
of a Hydro* Model 20C2-44PE Ultrapure Hater Qyatem.
Thene blanka will accompany the samplers during the
nampllng procees and will serve aa QC check on container
cleanliness, external contamination, and the analytlaal
method, travel (field) blanKe will be submitted once per
day per analytical traction Cor ground water and surface
*at.r «*mpl«i. A travel blank will be nubmitted dally
tor aoll/eedlment samples which w i l l be a n a l y e n d tor
organic* only, The us blanks are comprised at sodium
aultate I Ha 2 004) and miaroaryatalllne cellulose,
Uuplloate Oamplea - Duplicate samples will be collected
to a 1 low de te. mFna t i on ot analytical precision, One
duplicate sample In every twenty (20) ground water and
surface water samples will be collected, and one lit every
twvnty (20) toll or sediment namplea will be collaoted
and nubmitted tor analysis, These samples may be run at
matrix nplke dupllcatos (see below).
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Ma t r U flu I k e I1 ample - A matrix spike sample will alno bo
BuBmiuecf' as aTumTer QC check, These will be collected
at the same frequency as stated above tor the duplicate
samples, These will allow accuracy to be determined by
the recovacy niton of compounds (the matrix spike and/or
surrogate spike compounds defined In the a n a l y t i c a l
method*). ih« purpcee ot thoae laboratory spikes Is to
monitor any possible matrix etfecta npeoltlo to samples
collected from th* subject site. The addition ot known
concentrations of oompoundi/aonitltuenta Into the sample
also monitors extraotlon/dlgeetlon efficiency,

OummarlJing the above discussion, every twentieth sample or
percent, whichever le more frequent, will be analysed In
dupliaatu (or matrix spike duplicate) and run as ft matrix aplKu
•ample.
Ouplloate/ceplloate and matrix spike eaitple aliquote w i l l lie
acquired for ground and surface water sanples by oolUaing
sequential grab aamplea after collecting of the initial oampla
aliquot, Therefore, the specific sample location which H i l l be
used tor matrix spikes and duplicates/replicates will be chosen
by the Quality Assurance Officer. Qoll/iedltnent duplicate and
matrix spike samples will be collected by splitting the sample
between the sample container, duplicate container, and matrix
upike container, lloniog.nlnlng la discouraged prior to aplitting
to avoid the loaa ot volatile organic compounds. It Insufficient
noil/sediment samp Is in present at a particular location to
collect the three sample volumes, a single sample bottle w i l l be
nplit at the laboratory tor duplicate and matrix spike analysis,

9-2
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UBCTION 10

PKRrORMAMCB AND OKOTBH AUD1TO

IP,,!, On-Btljji AudU

An on-slte system audit will be performed during major Cleld
a c t i v i t i e s to review all field-related q u a l i t y assurance
activities, The system audit will be conducted by Sim's Quality
Assurance Officer, Figure 10-1 presents EHH's Quality Assurance
Audit forms.
Specific element!) ot the on-slt« audit Include the verification
oti

- Completeness and accuracy of sample Chain-ot-Custody
forms, including documentation ot times, dates,
transaction descriptions, and signatures

- Completeness and accuracy ot sample I d e n t i f i c a t i o n
labels, Including notation ot tine, date, location, type
of sample, pernon collecting sample, preservation method
used, and type ot testing required,

• Conpleteneae and accuracy ot field notebooks, including
documentation of times, dates, ddllere1 names, nampllng
method used, sampling locutions, number at samples taken,
name ot person collecting samples, types ot samples,
r e s u l t s of f i e l d measurements, soil logs, and any
problems encountered during sampling,

- Adherence to health and safety guidelines outlined In the
Site Health and Uatety I'lan Including wearing ot proper
protective clothing,

- Adherence to decontamination procedures outlined in
llection 4 of this QAI'P, including proper decontamination
of p u m p s and pump tubing, b a l l e r n , and sampling

10-1
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BW1 QUALITY AIIUUHANCR AUDIT

PHOJKCT __________________ H.O.J

DATB ____________ AUDIT CONDUCTED fROH __ IIR. TO __ IIR.

AUDITOR!0) I ____________________

ON-81TB OArtl'LIIIO PBRflONNBLl

Audit Conducted on the Followingi
Boll Bampllng ri ri.. Decontamination
Ourtaae Hater/lledlment .. Health & fiatety
around Hater

flanple CVUaotloni
Do sampling iooatlona agree with those spool tied
In the Work Plan?
Is the sampling locating alther documented
sufficiently or marked to allow it to bo
found/sampled again In the future?
Ara sampling tlneit, EIIM Traffic Report Numbers and
sample description noted?
Is sampling proceeding from the suspected least
contaminated area to the most contaminated area?
Have sample bottles been labeled properly?
Have proper contalnora and pr«««rv«Uv«n baan uaad?
Are proper eample volumes procured?
Are samples bflng refrigerated/load Immediately
after collection?
Does a travel blank exist Cor each matrix present?
Does the potential tor sample cross-contamination
exist based on procedures observed?

Id /de |ni||e d i due d di dm iliiime n not di i i ' i i d i i d f e m d'ndil'e m f d ( i
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Boll Baspllng (Check It not applicable ___ )i
Type i ___ llnnd .___ Auger or ftlg
Are flomplon being collected at proper depths? __
Are a a m p l e a being screened with an OVA (1C
specified In Work I'lan and appllcabln)?

In a description ot solla/materlalo being logged/ __
(Have aoiln been homogenUad wnaire applicable
(specified by the Sampling Plan)? _

Burtaoe HaKer/Oediient (tompllng (Check It not applicable nv__
Have atream Clow and velocity paroettni b»«n notiST

Estimated m__ or He*sured ___
Has sampling proceeded from downstream to upstream
locations? __ ̂

i Has the sampler acquired the water sample upatream
\ ot hli poaltlon to minimize auipendud sediment

trom entering the sample? ___
Have water aamples been collected In the mixing
zone, not stagnant areas? L
Have eedlmsnts been characterised ae to type arid
BUB distribution? _ _j:,

Hat the proper sediment traction (flnn, depth)
been sampled for the analyses of interest? .__
Are the selected locations effectively monitoring
efteoti ot the potential source? ___

Qround Het»i' flMpllng (Ch«aK if not applicable ___ )i
Have the well spealtlaations been noted properly
(I.e., Total Depth, Caning diameter, Depth-to-
water to the neareHt ona-hundredth ot a toot, etc,)? __
llao the purge iVolumo been calculated properly? _„
What evacuation mothod han bean uund?

___ Ualler ___ UubinorslblB lUadder I'ump
^^ othec l^"^~___________)

It m e tals aru being AiialyimJ, hava the samples
been tleld filtered? ___
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Are field pll, conductivity, and temperature being
measured? „-.,-,-,- '• there documentation of
calibrating THe rhslrumentsv

Has w e l l y i e l d been p r o p e r l y e v a l u a t e d to
determine when sample aqulaitlon should take place
(l.i.i well goes dry and needs to recover),
Is bailer line arid bailer eradicated to each well
and line dlspoaed of after uee?
Bailor type . Line type _________
Have appropriate meaauras been taken to dispose ot
contaminated purge water, pump iinee, Da liars, etc/
Cor Domestic Halls - Has an much Information on
the well and distribution ayatain been obtained,
i.e., depth, casing type, diameter, treatment
present, etc.?
Has tha nanple been collected prior to treatment
and as close to the well head as possible?
nan thu domestic well been purged uutflolently to
reach tempomuce stabilization?
Have the weather conditions been recorded?

Deconta-lnationi
H a s s a m p l i n g e q u i p m e n t been decontaminated
properly tor the given analytea? . m
Have the proper decontamination solutions been ueed? __
Tor large equipment (baokhoes, drill rigs), hen
decontamination taken place In an appropriate area? ..
IU* decontaminated water/solution been collected Cor
proper disposal? _____ Wliece disposed? _

Hafetyi
Is the proper level oC iiruteutlve clothing being
worn tor tha tanfca? ___ Lovol A ̂  Q __. G _
la the site Health and Uafety D'lan present, with
proper emorgency contacts included?
la moult of ing equipment present? ^^ OVA _

llj, Oj meter ^^^ KnuloaimeTec"'"__ oiTter
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is the vehicle equipped with a first Aid Kit?

la contaminated protective clothing being disposed
ot properly?
Ara parnonnal aware of tha contaminants present at
tha alto?

General i
Are employees conducting the investigation in a
professional manner?
Are the objectives of the sampling activities
understood by the field perionn*!?
Are weather conditions affecting sample quality?

Audit Ouj-ary and Consents!

Dlgned byi ________________ Print i

Data i
Dll/gl
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A d h u r u n o w t o n A in p In « o 1 I n c t I o n , p r u p n rn 1 1 o n i
proooi'Vdt 1 1.111, and ntoiM'jo prouudurui,

19 • L .
MKjM_ Intuninl laboratory Audltn

Cambrlilgu An.ily lot), poc forma regular lyntumi) ami purtonndnco
audltii, and thuin.' .uu Juncrlbad In Attachinunt I, Uoctlon 12,
HUM' ii Quality Ansurjnco Mflinvjor w i l l nlno conduct n nyntom audit
nf thu Iflboratory OIICB .lut'lny thu projoct to Innut'ii thiit propitr
quality anoui'dncD miiioimju aru bolnu Incorpordtvd Into thu namplu
hnnilllnu and (inolyiiib. TaUlu 10-1 llntn thu chuckllut tlint w i l l
D'j unod for thu aynum audit.

10 . jj.,.it_... .CHH ' A Por Cornifljioo A-UdA.t . o_C Cambr Idgu. Ann ly_t JM.I
An Cambrldyu Analytical partlclpntun In lil'A'n Contract Laboratory
I'rijgi'am (CLP) for both oryanlc nnd Inorganlo a n a l y a u n , o
purformanco audit nainpln v l l l not Ijo nubmlttud Cor analynln. Thu
moot cocunt CLI1 Portornnuiuo HvnluaLlon onmplan analy/.oil durlmj
thu I n v u n t t y n t Ion w i l l hn ruquuntud and .ruvlowod to ov.ilu.Un
Lnburntory ouuurncy,
lluuulto of both thu f l u i d and lahoratucy audit w i l l bo quljiiilttod
to llRII'n I'roJDcl Managor tor ravinw anil InourpuinUdii Into tho
o t a t u n roportn prupnrud hy HUM Cor thu W l t c o Corporation,
Itunnltn ot tliunu audltn w i l l bu torwardud to tho lll'A I'njjucl
OCfloor Cur rwvlow,

Ti'io aucoptanco or l c o r l a for tho f l u i d and labnr.itory audit w i l l
l)D bnnud upon tha ndhucuncn to thu Dlumuntn di)fln«il In l.htn OAI'I'
for f l u i d sampling an;! labsratory «!i«Uyutn. Quiliuru found thnt
diivlatu from thin QAI'I1 w i l l ImiADdlatoly n o uunnltato d o f l n l n g I'.hu
uutllur to tho Individual and Initiating uommttvu action, 1C
tho ronultn uC thu audit iiuOdin)Uni.n Curthur action, thu lU'ojuct
llanagor w i l l bo notltlnd of nnch and w i l l bu apprUud ot any
no i, Inn tnkun.

Id /de |iii||i' dil'med di /da i(iiiiiii> a not d 1 leddddd1 m Ci'iiilifc. HI ( d i i
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TAULK 10-1

r.im'0 amen AUDIT CIIBCKLIHT FOR CAHURIDQR ANALYTICAL

1, Chaln-gf-Custody

- Log-in Procedures evaluated
- Sample Custodian is Assigned and Oversells Uample

Transfers
- Oaoiple Routing and Pickup in Documented and Accounted

Por
- Separate Area (or Sample Storage and Maintained In

Locked Storage

II, sample Preparation
- Correct Sample Preparation Procedures ara followed
- Areas Designated tor Uample Preparation (Organic and

Inorganic)
- Holding Times Maintained

III, gA/gC Proondures
- Procedures are lining followed According to Methoiiu

Specified
- Data Validation arid Reduction Processes Reviewed by

Qroup Leaders
- Proper Documentation ot QA Procedure*
- Internal QC Maintained
- Data Transfers and Reporting Checked by Group Leaders
- Awareness of Porsonnal of QA Roqulrsmenta
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TAULIS 10-1
(Continued)

IV, liquipme^t Maintenance
- Maintenance Logs are Up-to-Uate
- Instrumentation la in Repair
- Reasonable Spare Parts are on Hand

Overall Housekeeping In Order
Certifications Up-to-Date

IM
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SUCTION 11

PHBVBNTIVB MAINTENANCE

t ^ t i .
A typical standard opera', Ing procedure tor Maintenance, Including
•pteifla routine and preventive procedures, and maintenance logs
(or the gas chromatograph/nsas spectrometer ia given In
Attachment 1, Section 13.0,

1J.J fj«ld.
miM'a field equipment Is Maintained through the uie ot a tracking
system Incorporating the tagging ot each equipment item. This
tag Identities ita most recent maintenance, battery charge, and
condition. When damaged or equipment In need ot repair la
returned to the equlpmont warehouse, It la appropriately flagged
Cor the required maintenance to be performed. This process
assures only operable and maintained equipment enteca the Cleld.
Routine dally maintenance prooedurea conducted in the tleld will
include)

R e m o v a l ot surface d i e t and debris from exposed
eurtaoae of the sampling equipment and me A aura me nt
systems,
Cleansing ot filters in tin organic vapor an«iy*sr.
Storage ut equipment away trom the elements.
Dally Inspections of sampling equipment and measurement
systems lor possible problems (e.g., ccecked or clogged
lines or tubing or weak batteries).
Check instrument calibrations as described in Section
Q, 2 ot this QAAP.
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Charging any battery packs Cor equipment whan not in
une,

Opare and replacement parts stored In the field to minimize
downtime include i

Appropriately aUad batteriss

Locks
Bitten sam- 10 contalnere and preeervatlvee

Da Her line
Additional bailers
OVA Igniters and filters
OVA IIj gaa, bittncy charger, and support equipment
9pm filters tor nitration apparatus,
Extra pll probes, conductivity probes, samples coolers,

-..-> -. — i_ i .,„.,, l,,„ i>t.«l(«ii.-xcra iin )nw_>-, »»,,„„..,..., .......
packing material, and sample location stakes,
Additional supply of health and safety equipment I.e.
respirator cartridges, bootu, glovea, tyvak, etc,
Additional equipment as necessary for the Cleld tasks,

3DH2J •'
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SKCTION 12

OPBCiriC ROUTINE PROCEDURES USED
TO AUQBOO DATA .RBCIBIOH,
ACCURACY, AND COHPLBTRNB88

U,l Overall Project Ms«sement«,u,i;n..<._ju-r —— a mi "ii . •._..-..• 1 1- 1 ,

Overall data quality will be aiaeised by a thorough understanding
ot the data quality objective* which are atated during the deaign
phase ot the In v e a t igat Ion. Dy maintaining thorough
documentation ot all -ecliioni made during each phase ot
sampling, performing field and laboratory audits, thoroughly
reviewing (validating) the analytical data as it le generated by
the laboratory, and providing appropriate feedback as problems
arlae in the field or at the laboratory, BUM will closely monitor
data accuracy, precision and completeness.
U »ld ml it Aaeep.s-ep.iL
To assure that all field data are collected accurately and
correctly, npeolClc written inatructlona will be Issued to all
personnel Involved In field data acquisition by the Project
Manager, The Quality Assurance Officer will perform Cleld
audlt(s) during the Investigation to document that the
appropriate procedural ara being followed with renpeat to sampln
land blank) aolisction. Those «iidUn will inaludo a thorough
review ot the Cleld booka used by the Project personnel to insure
that all taaks were pertormnd AS specified In the Instructions.
The field audits will neaonsaclly anablo the data quality to be
aaaesned with regard to the tleld operations.
The evaluation (data review) qt tleld blanks, and other tleld QC
aamples will provide definitive indications of tho data quality,
It a problem that can be Isolated arises, corrective actions can
b« Instituted Cor future Cleld etforta,
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U.3 Laboratory Data Quality AssessMnt

Specific measures that will be taken by Cambridge Analytical to
assess data quality aro presented In Attachment I, Section 14,0
U. 4 RRH ' B Laboratory Data

Û jl̂ jRH Data Validation
All analytlaal data generated during the investigation will
undergo a rigorous BUM data review, Thia review will be
performed in accordance with the 'Functional Guidelines tor the
evaluation of Organic (and Inorganic) Analysla'.
A preliminary review will be performed to verity all nioeeiarv
paperwork (chaln-ot-ouatodles, trattlc reports, analytlaal
reports, laboratory personnel signatures) and deliverable! (as
stated in the current IFU (organic*) and BOH (Inorganics) are
present.
A detailed quality asauranoe review will be performed b/ the BRM
Quality Aeauranoe Manager (or a staff reviewer) to verity the
qualitative and quantitative reliability ot the data as it Is
prenonted. This review w i l l Include a detailed review and
interpretation 0! «U -sia generated by Cambridge Analytical.
The primary tools unad by experienced data review chemists
include i guidance documents, established (contractual) criteria,
and proteseional judgement, Table 12-4 presmit* the Itsme
examined during the quality assurance review.
llaaed upon the review of the analytical data, a quality assurance
report will be prepared which will state In a technical yst "uner
mindly" fashion th« qualitative and quantitative reliability ot
the analytical data. The report will consist ot a g«n«r»l
introduction section, followed by qualifying tuatementn that
ahould be taken Into oonnldaratlon Cor the analytical results to
boat be utilised, Based upon the quality aaauranoe rivlew,
qualifier codes will be placed next to specific sample results on
the sample data table, Theeo qualifier codes will serve as an
Indication ot the qualitative and quantitative reliability,

12-2
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TAOLB 12-4

ITKNB RKVIEHBO DURING TUB BW1 DATA VALIDATION

Areas Examined- "" . - . - . .(organ Ic'r'lhorga'nTo, both)
BRM and Laboratory Chain ot Custodies Doth

(Traffic Reports, Field Notes, Etc)
Laboratory Narrative and QC Sumnarieii

Holding Tinea Doth
Extraction/Digestion Logs Doth
Illanks - tleld and laboratory (accuracy) Doth
Instrument Tune Organic
Standards Doth

Linearity Uoth
Sensitivity/Stability Uoth
Selectivity/Specificity Doth
EPA Criteria (OPCC k LCD) Uoth
Variability of Technique

(Internal standards) Organic
Analyte Dreakdowri Organic
Analytical Sequeme Organic
ICI1 Interference Inorganic
Control Standards Inorganic

aamplns
Detection Limits Doth
Instrument Printoiitn Doth

ICP data Inorganic
AA data Inorganic
OC data Organic
ac/MU data organic
Autoanalym data Inorganic

qualitative Identification Uoth
Moss tpaatra
Tentatively Identified compounds

Id /lie |in||i' dd'nied di f d i i dl'imi1 11 not ,n ii'iiddlil'e nl f i ' i i i d f i 1 in /Idl
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TAULB 12-4
(Continued)

Quantitative Reliability Uoth
CilcuUtionn/Kijuatlono Doth
Matrix spikes (accuracy) Doth

Diaa
Matrix spike duplicates Organic

Dial
Accuracy k Preuliion

Surrogate Spikes Organic
Ulaa

Duplicated (field and laboratory) Doth
Precision
Representativeness
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During the course of the data review, an organic and Inorganic
nupport documentation package ie pireparud which will provide the
backup information that will accompany all qualifying statements
prensnted In the quality assurance review,

On en tim review I<AS b«.«n completed, the Quality Assurance Manager
will then submit theae data to the I'tojeut Manager. Tha approval
rjata tables and quality assurance cevlewii will be signed and
dated by the Quality Assurance Manager,
12. a Data anaaeiunt uality
Ae the analytlaal data generated Cron the subject Investigation
or 8 validated, qualified and nubmltted to the Project Manager,
the q u a l i t y ot the data will be aaaeaaed from an overall

, management perspective by direct comparison ot analytical
I results obtained from previous sanpllnys, Information that can

b« obtained include comparison of resulta obtained troH samples
taken within the aame general vicinity, which can aid In the
Identification ot nlialng data points, Uy exanlnatlon of the
data at the "baoH-end" of the proceed, the data quality can be
unsunned with respect to representativeness, precision,
compatibility and oompleterieaa,

12-1 :j in !;;
IM

13.4
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OGCTION 13

CQRRBCTM ACTION

13̂ 1 gapbrldge Afla^iJofil'• Corrective Action
Correction actions for Cambridge Analytical are presented In
Attachment I, Ueotlon 13, Cambridge Analytical will provide
documentation as to what, it any, corrective actions Here
Initiated concerning this study and report them to BRM'e Quality
Aaauranoe Manager.
13j2 KHM'a CoyreoUv« Action

Field quality assurance activities will be reported topically to
BIIM's Project Manager, Problems encountered during the study
a f f e c t i n g q u a l i t y assurance w i l l be reported on a Corrective
Action Form aa presented In Figure 13-1, The Project Manager
will be responsible (or initiating the corrective actions and (or
insuring that the actions are taken In a timely manner, and that
the desired results are produced, The Project Manager fill
report to the Quality Assurance Manager and Quantity Aaauranoe
OCtiaer on all necessary corrective actions taken, the outcome of
the«« salons, and their affect on data produced, All corrective
antiun taken will be reported to the Hltoo Corporation,

.IM
I''

U "n1 |iii||i' di fine d in fda diii"i'' a HI)/ ni i i ' i i d i i l i f e ni fi'iidifi1 ,i •. di i n
dl In'I', </ <1 due fn MilMf dildd id enl'm nl eniiidl'inii I'd /In' Hi 'i|( Mil f |iiii|i'
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C M-l Ejection i 1)
BUM'S COHHKCWU ACTION fOW

Corrective Action form

Datei

Job Namei

Initiator's Name and Tltlei

Problem Desarli)tlani

Reported Toi
Corrective Act Ion i

Reviewed and Implemented llyi
cci Project Manager ••

QA Manager •
Qa occicer •

Hevieion No, i 0
Datm 17 July~W
i'agei 3 of 3 ""

IM
1J-2

Ifi die |id|ie ||i fined di f l n i ||iiiiiii' a nnf n i lenddl'l'e m Ci'iidd'c u i fdn
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Duct Ion i _H__ __
lluvliilon tloTi"')•
Datm 2'J Miir-nir'TATi)'

DUCT ION M

A'lllllHAMLT. RCI'ORTU TO MANAOKMKNT

llvury n l K t y (HO) dnyn nftur pro] out initiation thu Projuot
Mmiagur, In conjunction w i t h tho Quality Ainiuroncu Mnnagur and
O f C l u o r , w i l l n ub m U. In thu Kl proyrono rnport, nu nun or tun of nil
applicable! quality (innurmiuu n u t l v l t l u n , Thuno ouimiuirlou nhall
contain at leimit thu following typiio ot Inforinntloni

Tho ntfltun and covoragu of vnrlouo laboratory and fluid
quality niiuurancu projoct actlvltlitn.

Data quality annurancu rovlowu Including annanninunt ofi
auuurnuy, pruclnlon, cciinplutunuiin, roprouuntatlvonaon,
and comparability .

llhinl f leant q u a l i t y nnnurnnun prohlomii illncovorod,
uori'uutlvu dctloiin taliun, progi'unii aiul ImprovuiiinnU),
|i In nn , and roUQininunilatlonii for I'url.hur linploiiiitiitatloii
or updating of th» lnv«ntl'jntlv

Any n lyn If leant f l u i d obnurvatloiiu notud In thu fluid
k during thu nampllng procoduro,

A luiniinar 1 «at Ion of tho r o n u l t n of port ormaiiuo and
oynlinn a u d l t n , If ijonductixl , All iiurfonnniK'u n u d l t
riipci'tn w i l l alno IID trannini ttud to thu DI'A l'ro|uct
Offloni1,

"""̂ Hilii

Id die |id||e didned in fda iliitiin1 ii not ii i ii'dddl./'e m I'eiidil'e n i f
I'dlief, (f ii din1 to Mid ifdiiilirid enl'm n1 c.nMidfiHH I'd die i'ld|iiiid'



ATTACIIHBNT 1

CAMDRIMB ANALYTICAL QUALITK ABBUnAMC8 PLAN
TOR TUB fORMBR HITCO CUBICAL

COMPANt SITE
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i, PROJECT

3,1 IjfnPfJUCTlQN

This Quality Assurancs Project Plan IQAPP) Is sulmlttetl by Cambridge
Analytical Aanoclates, Inc. (CAA) In response to a request by Cnvlronimntal
Resources nariaggmnt, Inc. (E1U1). Tills la a QM'P tor laboratory nerviest,
ptuvltltU In support of a flenodUl InvtmtlijAttiitvreaalblllty Otvujy Cor Wltco
Corporation. The laboratory will use U.O, EPA Contract Laboratory Program
(CLP) protocols,

These service* will consist ot preparation wvd analysis ot
KMltl»p*dla Rultl-conctntratlon i«*file* toi' mtala, extractnbla and volatile
urgwilcs, pesticides, und conventional pollutants aa specified in the IPA CLP
protocol, The protocol ustd In the labotatory will be the revision currently
required of CAA by SPA at tin tins of receipt ot the nwple,

Tabla 1.1 provides t listing ot the analytical paramters of Intersat and
the detection Units required by the organic and Inorganic OUtimtni of Hock
(BOHI 705,

Id /lie |ni||i' d i d i i e d in M i i i illiiiiK1 Ii not m ii'iiiluM'e m d'liidl'e m / d i i
Ciilii'f, if (1 din' In ind 1/diiddld enl'm nl eniid 11 inn I'd die ml||diiif |iil||i',
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Table 3,1 SOU '105 Contract Requlrsd Detection Llmltn (CRDL) - Vnlatlloa

_____ DetectioiiJjlnUs1 __
Low Hater' Lqw.Bol_l/nedl-enj1'

volatilsB ______ _ _ .___̂ A?Ji«lJ5i
1, Chlorometliane 74-07-3 10 10
2, BrcmciMthans 74-03-9 10 10
3, Vinyl Chloride 75-01-4 10 10
4. clilutMthane 75-00-3 I" 10
5, ftethylsne Chloride '15-09-2 5 5
6. Acetone 07-04-1 10 10
7, Carbon Dlsulfldi 75-15-0 5 5
0, 1,1-Dlchloroethtne 75-15-4 5 3
9, 1,1-Dlchloroethane 75-15-1 5 5
10, trani-l,2-DlchloroeUMn« 150-00-5 9 5
11. Chloroforn 07-04-3 0 \
12, 1,2-Olchloroiitnane 107-00-2 5 9
11. 2-0-Unone 70-J1-3 10 10
14. 1,1,1-Trlchloroethane 71-55-0 8 5
15, Carbon Tetrachlorlde 50-21-5 5 5
10. Vinyl Acetate 100-05-4 10 10
17. DrofflodichloroTMtlwiio 75-27-4 5 3
10. 1,1,2,2-Tetrachloroetluin* 79-14-5 5 5
19, l,2-Dlcliloroprop«ne 70-07-5 5 5
20. trans-l,3-Dlchlo[Opropene 10001-02-0 5 5
21. Trichlorostlwne 79-01-0 5 5
22, DlbronochloroMthins 124-40-1 5 5
23, 1,1,2-Trlchloroethwie 79-00-5 5 5
24. IMnmne 71-41-2 5 5
25. cls-U-Dlchloropropene 10001-01-5 5 !)

Id 'de |ium1 d'fmeil in / d i i d i i i i n e ii not di le.nldl.l'e ui l'i'i|idfe di fda
fiiln'f, i f ' i i due to iiidi/diidiMil I'nl'm m e n i n l i f i n i i "/, /de niin,<mif imm1
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roulo 1,1 KM 705 Contract Required Detection Limits (OIDD - Volatllea (cont.l

____!2ltB£tloiL,yMi5' __
Low.Ha.ter' Low floll/ljdliMnt1'

Volatile* _____.
20. 2-Clilaro«thyl Vinyl Ethar 110-75-0
27. Orcmntorn 75-25-2
20. 2-llsxanone 591-70-0
29. 4-mtliyl-2-psntarione 100-10-1
30. Tfltrachloroetheni 127-10-4
31. Toluene 100-00-3 5 5
12. Chlorobenune 100-90-7 5 5
31, Ethyl Dtnieni 100-41-4 5 9
14, fltyrens 100-42-5 5 9
39. Total Xylenes 100-42-9 9 9

tt Hater Contract Required Detection LUlta ICTOL) for Volatile IIBL Compounds
are 100 tins the Individual l-ow Hater CTOL.
"ntdlun Ooll/Oedlmnt Contract Required Detection Llrslta (CRDL) fnr Voloflle IIOL
Corflpounda are 100 tines the Individual Low aall/Otdlmnt CRUL.

Id die /mil'' 1(1 fined in thn illume M not m ii'mludfe m fi'iidid' m thn
f i i l i e f , ifn din' fn Mid ifmidd id en I'm m e n n d i f i n M I'd Mie mdiiiidf |ni||e
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Table 3,1 BOH 71)5 Contract Required Mtectlun
Llmit.ii ICRDL) - Beml-Volatlles

_____Detectjgn Limits' __
Low Hater' Low...floU/fledI merit''

nnml-Volatlles______ CAIl Nurcbt; ........._uVL
'JO. Phenol 100-95-2 10 110
17. bls|2-Chloroethyl) ether 1U-I4-4 10 330
3B. 2-ailorophenol K5-97-C 10 HO
39. 1,3-Dlchlorobeniene 941-73-1 10 JJ«
40. l,4-Dlchioroben»sne 108-40-7 10 310
41. Wniyl Alcohol 100-51-0 0 330
42, U-Dlchlorobeniene 99-50-1 0 310
41. J-mUiylphenol 99-40-7 10 330
44, bleU-<3ilorolsopropyl)

itlMr 39030-12-9 10 130
49, 4-mthylpoenol 100-44-5 10 3JO
4fl, H-Nltroso-DlpropylMilne 021-04-7 10 330
47, Itenachloroethine 07-72-1 10 330
40, Nltrobeniene 90-99-3 10 '30
49, Isophorone 70-59-1 10 130
50, .-Nltrophenol Ofl-75-9 10 JO
51, 2,4-DiMtlwlt.htiNl 109-07-9 10 310
92. taniola AfllJ 05-05-0 50 1000
9.3, bl»(2-ailoroelhoiiy)

methane 111-91-1 10 »0
94, 2,4-Dlchlorop»mwl UO-03-2 10 »0
50, 1,2,4-Trlchlorobeniene 120-02-1 10 W
90, IMPhthaleni 91-20-3 10 "0
57, 4-CUlaroanlllne 100-47-0 10 130
50, !le»flclilorobut«dlene 07-00-1 10 "«
59. 4-Chlorp-l-methvlphsnol 99-90-7 10 330
00, 2-Hetnyinaphthfllens .1-57-fi 1° >?.
'[. ileMChlorogyclopentadlsne 17-47-4 10 JJ"
02. 2,4,0-Trlchlorophenol flfl-00-2 10 JJO
01. 2,4,5-Trlchlorophenol 95-95-4 90 WO

Id /de |idi|e d'diieil in fda didiiie a ner .11 ii'ii.ldM'e m I'endil'e m t h i \
fdlu'f, if M ilne fi.. IM|II/IIII,|,III/ ? ,i('ni (,\ el/mil (HIM (.d fin' mf||iinil' jinjiti
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liovlslon No, '_"8

I'agti

Table 3,1 DOW 70% Contract fowulrod Detection
Limits ICRDl.) - noml-Volaulos (Cant.)

Detection .Limits'

91-90-7 10 330
04, 2-CliloronaphUialine 91-90-7
09. 2-NltroAnlllne 00-74-4 50 IftOO
66, Dimethyl Phthalate 111-11-3 10 130
07. AcenapiiUiyUii* JOiMiua 10 330
00. 1-Nltroanlllne 99-09-2 50 1000
09. Acenaphthene 03-32-9 10 330
70. 2,4-Dlnltropnenol 51-10-5 50 1000
71. 4-Nltrophenol 100-02-7 50 1000
72, Dibensoturan 132-04-9 10 330
71. 2,4-Olnltrotoluerxi 121-M-2 10 110
74, 2,0-Dlnlt(otoiu«ne 000-20-2 10 310
79. Dlethylphthalate 04-66-2 10 310
70, 4-Chlorophenyl rhanylether 7009-72-3 10 330
)',. rluorene 00-73-7 10 330
70. 4-nltroanlllne 100-01-0 50 1000
79, 4,fl-Dlnltro-2-iMthylph<inol 534-52-1 50 1600
00, N-nltrosodiphinyliinlne 90-10-0 10 3)0
01, 4-Dromophenyl Phenyl ether 101-55-3 10 330
02, llexachlorobenteni 110-74-1 10 3)0
01, Peiitaehloroplwnol 07-00-5 90 1600
04, Phsnanthrene 09-01-0 10 330
09, Anthracenn 120-12-7 10 330
00, Dl-n-butylphthalate 04-74-2 10 330
07. riuornntliiine 206-44-0 10 J30
00, Pyrane 129-00-0 10 130
uy, Butyl Svniyl Phthalate ns.fiii-l 10 JJO
90, J,3'-Dichlorot>imildins 91-94-1 W MO
91, Denio(a)anthracene 50-95-3 10 JJO
92, bla(2-ethylhsxyl)phthalate 117<lll-7 10 JJO
93, Chrysene 210-01-9 10 JJO
94, Dl-n-octyl Phtlwlate 117-04-0 10 JJO
99, Uiniulblhuoranthont WMi-l 10 JJO
90. DingotHICluorantheni 207-00-9 10 >JQ
97. IHiiiolalpyrene 50-32-0 10 JJO

Id fde (Mile d<dne,d in /(KM dt'li'M' a not ,n l e n d d d / e m fi'n/1'fi' 111 M i l l
I'd lie I*, it a due fn Milnldiiddid enl'm m e n i n d f l n M I'd /In1 Hii||iind |iii||i',
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Tflbio 3,1 OCM 70S Contract Required Detection
Limits ICRDL) - (leinl-Volatlles •< (Cent,)

Detection Limits
Lw Hater

'A+ip|»r..
90. indsno|l,2,3-cd)pyrene 191-39-5 10 330
99. Dlbensla.hlonthracane 91-70-3 10 310
100. Deniolg,li,l)perylene 191-24-2 10 330

Hater Contract Required Detnctlon Limits latPD tor Geml-Volatlls IIOL
Cowpounda are 100 tims the IndivlditAl Low Hater CRDL.
'ntdlua aoll/Didlmnt Contract Roqulred Detection Limits (CJV5LI tor Oeel-Volatlle
IISL CoÊ gunda are 00 tins the Individual Low Ooll/OtdlMnt O\DL.

Id fde |idi|e dii'mi'd m flni iliiime ii not id ii'iiiliidfi1 m f e n / d f e H 1 fdM
filln'l','.'i/' I i dm to inlii/ilililiilil enl'm n1 e n i l d i f i i ' M nd /'n1 mi'fldlilf |ui||e
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Tnbla 3.1 Dnteatlon I.lmltn - Othor Onjnnla

IM W(il

101. Trin (U-diloixi)fvj(jyl) 614B-V3-U 10,0**

Dato'.tlon limits llntod for Boll/0nJlimnt ncn Uimtl on wut; wulahti. 11m
dototion llmltn an cnlciilnteil \tf tho InLornton' for noll/fluiimunr. on dty
wokjhU Ixinln, an nx(vilrral by Uio cxintiracb, will ba hlcjliar.

_|»ulfla dabccklon limltn nra hlcihly nvitrlx depujxlcint. '11m detection limlto
liital Iwcoln aro piuvldal Cor guldniKn nnrJ irny rx;t alwnyo In ndilcrvabln.

Id die |idj|i' di fined in dm idinm1 a in-1 <n lenildM'e m 1'i'ildife HI f
fnln'1', i l ' t l due In Miln/iliiddlil ei'fm m n'ddi f inn I'd die m/||diiil'
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Tnbln J,l OOH 709 Contract Roquirsd Detection
Limits (cm) - notnU

Elenant

Ironrvmgnnme

Detection Limits
Ix/w Hater (uij/L)

100
15

Id flu1 |>ii||e d'dneil in f d i i d'liimt Ii nnf .11 i i ' d d i i d i e ni I'eiidil'e ii 1 fdn
fiilu'l', if 1.1 due In ind idiiiiidid enl'm ni eniidifd'n nd /de minniiif |id||i',



r

flection No, I
RavUlon Ho. --()-""""
Datei JunejTlW"
Page i HL of _J"

Table 1.1 (cont'dl Detection Limits -
Conventional Pollutants

Low Hatnr

Chimlcal Oman Dsinand (COO) 9-0
Total Organic Carbon (TOC) 0.1

:JD.'iij

Id /lie (iiiiie < I fined in lldi dliinn' n nnf di lenddl'd1 nl fi'iidil'e .11 fda
f d l i e f , if ii due to ind i / i i i i d d l d en I'm m e n i i i d / i n n c|( die mi||(iiiif |ni|ie,



Suction No, 4
Revision No. """fl
Datei Juno 17

" "

ORGANIZATION AND

4•* PoserIptlon, of ReBppnalbllltlsB

Tlie responsibilities (or the Individuals associated with this Quality
Aaeurancs/UualUy Control IQA/W program are described and llluatratnd In
figure 4.1i

a Tin Jto«Utv Assurance Officer Is risponslhle tor reviewing and
advlsliigon alT~aipadi oTQVW, lilt duties and msponslblllties
of the QA Officer are toi

1, assist the project/task uanager In spool tying CM£
procedural to be uitd during the project)

2, execute quality control procedures and techniques to «aiure
Unit the laboratory achieves established stAnuflrds of
quality)

1, evaluate data quality and maintain records on related QC
charts and other pertinent Intornatloni

4. monitor .'"buratory activities to determine conformancf with
authorittd quollty ansurance policy, and to inclement
appropriate itopi to ensure adherence to quality assumes
prog ram i

5. coordinate internal audits with the Project nanageri
0. review performance evaluation results!
7, adnlriiiter Intralaboratory ami Iriterlaboiotory QA aftartii

ATKl

0, pripnrn quality assurance mports to mnnaggrmnt,
o T1ie Uiojict manager has overall responsibility for mnnaggmant of

the analWIcanaiRs of l;ha project, 'Hit duties and
responsibilities at the project manager are toi
1. administer «nl supurvlte all retiulriiMntu of ths analytlcfll

tasks to ensure nutting projsct objectives within budgnt nml
on nclmdulei

2, dl met (ormilntlon ot tha work plan end Initiate work plan
revisions In accordancii with the projact oftlcar'o dltoctlonoi

U I In1 |id||e didned in f d i i dldine ii nnf di ii'diliiM'e nl fi'fiidl'e in fda
f'lln'l', it ii dm1 fn ind ifdiiild id enl'm nl emnli f mn nd 'de nil||didf |id||e,
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j, work with task managers In planning and conducting project
progress imatlngiu

4, review work plans, progress reports, analytlcnl rsporti,
project reports, and financial reports prior to Issue) and

5, tako part In cormctlva actions,
o Tin taskjnan/igirs havo tliu day-to-day reipanslbllltlas tor thi

analylflcanittsks ot tiio ptujact. Their areas of responslbllltlaa
are toi

1, organize the personnel, equipment, and materials In a manner
requited tu n«oL the objectives of tlw analytical Uflkn of
Uu project i

2, Irpplimnt analytical procedures tor ui« In data evaluation)
J. provide technical direction! in conduct of laboratory

analyses, and rssolve day-to-day problem)
4, direct the task activities and monitor pertormncg ot task

mi&sri to ensure that they are adhering to high technical
standards and to tin budget and tank schedules)

5, review analytical dota for validity and clarity ; and
0, maintain contact with the project Mrwiger In areas of

technical concern, and Advise him of ptoqnis, needs, and
potential problirw of the various tasks,

0 '1l1 E£Hi!SL(!Oiitf.t*, Ar< responsible tor »ach task Identified In thetcopeoiworh. 'fliiy are reiponslbln for performing the laboratory
technical activities within their tasks, in execution of their
dutlsa, the analysts are expected toi

1, asslit In planning for each phase ot their tasks and in
defining oajectlvvs and activities)

2, respond to work plan revisions related to thslr taskoi
3, advlie the task manager ot progress, nnidn, ami potential

probleiM ot thslr tasks)
4, train and quality altornata analysts In spscltlid laboratory

QC and analytical pracedurimi
9, verify that laboratory QC and analytical procedures am being

followed as ipecl(led)
0, rsvlnw tample QC data at Uast dally. 'Una Mill include

examination at raw data luch an chi'owtoijrdmn

Id die |id||e d'din'd in f d i i ((iiiim1 ii MI'/ d 1 ii'dddlid' nl fi'||ilid' ii 1 fda
I'ddef, it a due to Milnfdiiddld enl'nl m e n i i d i f i n n nd 'de m!||iiidf |iiii|e,
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cinching of calculations tor a mlnlnum ot 101 for tlie
onalyied) as well an AD inspection uf reduced data,
calibration curvet, anil laboratory notebooks) and

7, Inform task managers If tha dally rovlnw Indicates a decline
In data quality and Inpleiwnt currectlvn actlr/ns,

o nwgiU Coordjjiatoi' - Tin sample coordinator acts aa nample cuatodlan
'fur Dislaliaia'toTy. His dutlei arxl riiponslbllltlss of the sample
coordinator are toi

1, Sign tor the Incasing tleld topples and verity the data entered
on the chfiin-ot-custody forma)

2, Enter nubile Infoimtlon Into comuterlieil Baipple and Analyslt
Management System (HAH) (or tracking i, reporting)

3, Generate copputerlitd laoplo tracking and laboratory data entry
forma)

4. Transfer murples tnO tracking form* to laboratory project
analysts,

Control/Pa t4Harvigers - The docuntnt control/tktA wnagera
are responnlbTa for MlTiEalnTiig \bt case docunint files, The duties
and reiponsibllltles of the docvmnt control/data Mnagers are toi

1, Verity that laboratory QC And analytical procedure! are being
followed aa specified by the ETA CLP fltat«Mnt of Horki

2, Revliiw aiwple/lHOJact QC d«U (or validity)
1, Co-pile i«n\>li and QC data Into a data package to be sent to the

client)
4. Maintain the case tile with all appropriate forma, such as

chaln-of-custody, soirnle tagi, work orders, worksheets, raw
data and tlie data package until data can purgod to the client,

Id die |ni||e < i fined i n thn di.iiin1 ii not di ii'ddiidfi' ni f'eiid'd' di ( f i i i
I'dlu'-l', if (1 due fn MilMd.'ldn vl enfm nl e n i i d i f i H i i of, the mi||diid' »;iii||i',
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rlgun 4,1 IToJect Organisation

BUM Project coordinator
lUohard Hardrup

Cambridge Anolyt, Aaeoa,
Project Hnnnger
Oaott R, Drew

Quality As
Linda Leonard

nuranan —
, Director

— Onmple C
naohi

Analytical 'Jervioes
Director

Deborah Moornth

OrganloH
Laboratory HnnagerNary c, renoi

oordlnittor
1 Lerner

Metnla and Inorgnnloa
Uboratory Hnnsgor
Pollns Epilnnn

Id flie |idi|e d'diied in (hn jiiiim1 n not in ii'dildl'fe m fi'ii/lifc in (dli
f,iln'f, if is due fn iud ifiiiidmd enfm nl c n i i d ( / ( n i i I'd die.ml|jliinf |iii|ie
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The analytical quality Assurance objective for this project are to provlda
analytical data ot krmn quality and to \m able to defend the quality ot that
data, Data quality is assmwl fui (UHi-Uluii, fiiiaii.ic/', ccffiplotonoo!),
repregeiitatlveneasi and c«r|Mrablllty, 'Hie analytical protocols to be ui-d
tor the analysts contain detailed descriptions od the quality control masuren
to be employtd, The analysis ot repllcats BIK! spiktd sonplea will provide
preciilon and accuracy data tor aumialng the validity of analytical riRUlta.
AnaiyUcal praoiilon and accuracy goalt for U« pariwetui of Intenst are

in Table 5,1.

Kvniy atlni^it will be rude to havs all data ganerattd be valid datn, Tim
precUion ot laboratory analysla will be ovaluatod using sampln duplicates,
Analytical accuracy will, be monitored using recovery ot analytei from
uurroggti spikes, matrix spikes, EPA reference check standards and Performance
(evaluation (FE) Mnples, These quality control measures and their control
llmlti, are lummu'lml In Table 5.2. Thean QA efforts will assist In
dataroining the reliability uf the analytical data,

Id 'de I'.IIK didned in f d i i ^iiun1 M nnl ii i ledddl'l'e ni Ci'ii ilifi1 in f d i i
I'ddef, if 11 due fii i i i d i / i i n d d i d enl'm ni e n n d i / m i i n|| die mi||diiil' |i.i|ir
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9 . J

Accuracy Is a msaaurs of the dugres ot agroeimnt bttwesn an analysed
vnlun and tha trus or accepted rstsrencs value where It la known. Accuracy Is
usually expressed as percent recovery, Precision la a measure of the mutual
agreimsnt among Individual rmrtsurtmmts of the sana parameter under similar
conditions, usually sxprnssed as standard dsviation. 'Hie QA objectives Cor
accuracy and precision are shown in Table 5,1. The objectives will be used to
muni tor data acceptability.

9.) Couple tenejjj

la a mature ot the amount of valid data obtained from tlie
analytical enasurwent syitin, expressed ai a percentage of the nurtber of
valid Mtiurtmntt that ihould have bean or win planned to be collected. CM
will make every attempt to generate valid data fron all swplns received.
However, realistically, aom samples may be lost In laboratory accident) or
sane results may be deemed questionable bated on Internal QC procedure, Due
to tlis variable nature of the cwpletonm value, tin objective will be to
liAve data coqilettneis tor all tanvlea received for analysis as high aa
possible to met ccmpletonits objective!) as dstcrlbsd by ths client.

RgpretenUtlveniss Is a measure ot how closely the measured results
reflect the actual concentration or distribution of the chemical compoundi In
tin san̂ le, flMpling will be performed by the cllnnt or their contractors,
flAirvle handling protocols (o,g,, itorag*, prstnrvatlon and transportation)
have bsan developed to preserve the ropreasntatlvgneis of t.h« cnllocted
samples, Proper doc\8MntAtlon will establish that protocoln have Iwori
t'QlUrwmJ and sample Identification and Integrity assured,

5,5

Corrparablllty It a QA objective whsraln all nninpln data U comparablo

Id "n1 I'liili1 ill fined in f d i i illdiin1 ii not in l e d d i i d f e m f e n i l i l ' e in (hn
fdln'f, if ii due In . i i i l i i / d i i d d l d enl'm m e n i i d i / m n nil /de HI ludiuf |ni||i',
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with other rtprosentatlve meaouromints mada by CM or another organization,
CM will achieve carparablllty by operating within tin Instrument linear range
and by strict adharnnce to analytical protocols, The use of published
analytical methods, standard reporting units and thorough docuwintatlon will
ensure meeting this objective,

Id 'lie |id(|e d' fine d in da diii i n i ' ll not di ii'iidndfe HI Oild'd1 in /da
l'ildi'1'i </ a due fn i i i d i f d i i i l d i d enl'nl m e n i n d l i H i i n|| 'de mi||diid' |id||e,
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TAIILK 5.1 IMT1MATM Or AMALHICAL PlUJClOICtl
ACCURACY AND COM. LCTTNMfl

ANALYfllfl MATRIX PRKIDICH ACCURACY CCflPLETENEflO
(Relative \ (\ Rocovsry)
uitference)

Volatile Organlca Arruecrua <20t 75-U5» 95
Ooll/fltdlmnt J20t 00-1201 95

Ofml-Volatlle Aqutoua j20t 90-UOt 05
Organlcs fioll/Bfdlmnt J20» , 90-130t 45
Trlt Aqueous <50t 30-150* 99

Ooll/OedliMnt lm 30-150* 99
Metals A<[Ui(7in J20» 00-1101 95
Conventional Aqueous <;20t 00-U01 95
Pollutants

MO?, 7

Id die |id||i' d'dned in f d i i didinc n not n 1 1 iM.l.il.f.1 nl /'i'||(lid' in
I'dlief, if a due In i t i l i i l i i n d d i d enfm m I ' n i i i l i / m n nfi 'de •••'-•••-«mininid'
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TWH.r 5,2 Quality Control deasums - Organlcs*
awmAcr RTOuiru.) nunnooAit UPIKI! RECOVERY LINITD

Low/ntdlura Low/H«llum
rrftcHnn nurroqate Coutwund Hater Doll/Oedlmsnt

VCA tolusn.̂ . 00-110 OMJJ
VOA 4-nroBntluorobeni«ne 00-15 74-121
vm 1,2-Dlchloroethane-d, 70-114 10-121

DMA Nltroben««n«-d, »-UJ ""us
DMA 2-riucroblri.enil - 0-
M^ p-TerrtienyU,, 3-1 j; ]
BNA Phenol-d, 10-JJ "-"J
SS 2-rluoro{>hinol 21-00 aj-JM
m 2,4,0-Trlbrowphenol 10-123 19-122

Id the i'd||e ||( fined in /dii dliimi' 1.1 in'/ di HMdiil'd1 ci ''i'||dii'e in^/lni
I'dlii'l', i/ (1 due In i i i l n / r i i i i i i i l i l I'nl'm m e n i n d l i n i i I'd "n1 ml||diilf |nii|e
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Table 5,2 MATRIX OI'IKE RECOVERY LlttlTfl'

Matrix Oplke Compound Motor" floll/Dedlmntk

VOA 1,1-Dlcluoroethene 01-145 99-172
VQA Trkhloro-thene 71-120 42-137
VQA Chlorobeniene 15-130 60-1J3
VOA Tolusne 70-129 99-139
VQA Denionn 70-127 00-142

Ml l,2,4-Trlchlorobenien« 3Q-90 30-107
DM Acenaphtimno 40-110 31-137
Nl 2,4-Dlnltrotoluene 24-90 20-0}
BN pyriM 20-127 39-142
DN N-Nltro-Dl-n-PropylAAlne 41-110 41-120
ON l,4-Dlchloroben»nt 30-97 20-104
Acid I'entachlorophinol 9-103 17-109
Acid Phenol 12-09 20-90
Acid 2-Chlorophenol 27-123 25-102
Acid 4-diloro-3-nethylphenol 23-97 20-10310-00 11-114(WIU . „..—— - . ..- _
Acid 4-Nltrophtnol

'U.fl, KPA CLf Quality control neaiures and Control Limits as taken from Ototimint of Work,
7/05.
"Thesn llmlti are for advlnory purposes only, limy ars not to Ira used to dotsrmlne If
sample should be rnanalyztd, miin sufficient multi-lab data are available, standard
limits will be calculated,

Id fde |i,i(|i' dd'i'ied iii f d i i dliiini' ii not di Uddiidfi' nl fe||(life n
fiidef, if (i line fn n i l i i / d i n / i i l d enl'm m i - i n n l i / i n n nd /In1 mi||iiiii
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TAllLfi 5,2 CAuillty Control filatures - Inorganic4
INITIAL AMU CWfnHUINO CALIBRATION VERIFICATION

Aruilytlcal Method Inorganic Opeclea

ICl'/M netals
Othtr TOC, COD

\ ot True ValueCotrufiin —— i
!io no
as us

(CPA 0»tl
llgirriinrf

Id /lie |id(ie didned in 'dIi Iodine ii MH/ .n U'ddddd- »i fi'(|d'''i' in fdn
fillii'f, if a din' to inlnfdilddlil I'l'l'm m e i n i i l i / i H i i i'< Cn' mi||dldl' |id||e
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Table 5,2 Digestion Dplke Recovery

totals 75-125'

Conventional Pollutants 75-125

'Quality Control Measures and Control Limits as taksn from U.S. CTA CLP Qtatsment of Work,
7/05,

Id die (inDI' didned in fdd dliiinc ii nnt d 1 ii'd.litlife nl I'enidfe m f l i i i
I'ddef, i f ' i i due di iiilnfiiiiildid enl'm m emidi I'ICM nd "n1 ml||diiif )id|ie,
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CM does not oxpect to prior- nampllrig, if n^le collection should bo
required, quality control piwedurei will be provided as a .'.vision to this QA
plan.

Id /lie |ni!|i' d < fined In f d i i ||liiiin' M ih'f ni leinlddd1 ni fi'ildife d 1 dill
fd l i e f , i/' a due to iiilnfiiiiddld enl'm nl enmdfd'M nd /lie mijidiiif ,ni|(i'
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7. SAMPLE

7 . 1 Cli(>l_n-ot-CuBtody Prqcgdurin

Ttie purpose of the chaln-of-cuitody procedure U to document In a legally
defensible manner, the transfer of custody tor each saityls from collection
through analysis to analytical data reports. Tlie sample custody procedures to
be used conform to tlis guldeilnsa ot the U.fl, CPA Contract Laboratory Program,
and aro perforwd under tlw 3up«rvi»ton if oh» s»(H>l« coordinator mid the
docurmnt control/data manager. The sarrple coordinator will hava primary
responsibility tor ensuring chaln-of-custody proccdurta art followed and all
documentation it properly executed.

Whin supples arrive at CAA, Un Mffpli coordinator documnti the
condition of Ui« locked or tialtd shipping box on the custody fora, She then
checka the iai-il« label Inf creation (figure 7,1) against the custody record,
and traffic report forms and notes the conditions of the lamplei and verities
proper container and pristrvativi procedures at noted In Table 7.1, Oamples
aro then logged in by assigning laboratory Identification numbers In
serlallted ascending «e<]usnci. Tlie sample log-In rtcord will Include the
iwipla number, date ot receipt, condition ot earrple when rscalvsd, the
assigned laboratory number, iiwplo preparation, s»0ple distribution and other
pertinent Information, A BAivple dlatributlon nheot will be ginerated,
Oamples will then be tetiirid in a retrlgsrator maintained at approximately 4'C
prior to preparation and anAlyili. Analysts will oiî i tor thi roctipt ot All
sair|)lei to be processed and maintain the soviet In their potieisi»n or in
vltw at all time when the agmpUs are outnlda of tho storaqn arna, At all
amen when custody la tiiumfonsd, both the Inning and ucvlvlng pflttlso will
verify that Information In the samjile label U properly recorded,

7,2 Ljibgratgry_Doaim!int Control

Tin goal of thn Document Control I'rogrnm is to asturs that all (Incumnntu
for a group ot samples will IM accauntnd Cor whon tha project U complstid,

Id fin1 |'d|i'' d i fined ni "di d'lHii'1 n not di le.idiilife m fi'||idfi' in /da
di In1 r, if a due fn Hid i l d i i d d l d enl'm ni eniid.' f Ion cd /de mi||indl' (iiini1
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All observations and results recorded by CM, are entered Into pre-
printed data thaets or Into purmantnt laboratory logbooks, Data recorded ara
refarenced with tho project number, data and analyst's signature at the top of
the page, All pertinent data are malntalimd In Urn project fllo.

All documentation In logbooks and other documents are entorsd In Ink. If
an irror Is madi In a logbook assigned to one Individual, that person will
makt correction* singly by crossing a line through the error crossing a Una
through tha error tlmn Initially and dating It. The correct Information la
then entsrod. Owinges made subsuquently aro datod and Initialed, Corrections
modi to other data records or logbooks are mads by crossing a singls line
through the error, entering the correct information and Initialing and dating
the correction,

Defore nliailng analytical rttults, thi laboratory aiienblis and cross
chicks thi InforrMtion ot custody records, lab bench shuts, analyst and
Instrunent loge and other relevant datA to ensure that data pertaining to aoch
particular sample is consistent throughout tha record,

Ili flu1 |id|ie d i due d in "in ||iiiine ii not di ledddM'e ni l'ei|(dl'e
f d l i e f , (/ i .1 due In M i l i i f d i i d . i l d enl'm m ciuidi f inn I'd "n1 nl(i|iiiid' |id||e,



* •'•-. •

Diction No, 7
IHvlslon No, "~0——
Mtn june~17T907

r"bT '."""'

CimbiWfli AntlylKml AHMHIM
I IM Cf-mm-)*m «»i, Nmn, MA Ml 11

CMttlKIAI. AHAUMIi

SAt-WUOATA!

l*ni|MVOill _______ .. ______ __ "NO, __ ,M«OM
DlUfTHM ______________ —— H|Wi __ . MtCI,
Dimprl ID _______________ __ /(1A«N|0« __ OflW
LMllm. _______________ —— NtOII

Figure 7,1
awnpln Rottlv Ubol

30028

Id die |iii||i' i( If mi1 d in f d i i diinin1 a not di ii'dddlil'e ni fi'iidife m fda
fdln'l'i II ii due tn Mid i /iiiniiiiil enl'm m enind I inn I'd "n1 nil||dnif (nine,
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Tnbla V.I Itoawimrxkitloiv) for iViinpllrr/ mil I'mnowntion of flnmpltm

Mlnlninii
Voluinu
HcquLral
(ml) Tiiim

Voluinu , . 3 d
KcquLral Cbiitniiwr' 1'n.inmvntloii lloltllirj

Total total!) 000 V I UK)., to Jill <a 0 iron.

TOC, CBU 1000 l',0 Cool, 4°C, ILCO. 21) dnya
to pi I <2 ' 1

Extrnotnblon 1000 0, a.flon Cool, 4°C 7 dnyn until
axbractlon,
ArulyaLn 40
dnyn nftar
oKtrnation.

'I'd/i 1000 Q, Tuflon Cool, 4°C V dnyu until
flxtrnatlon,
Annlynln 40
dnya nftor
extxiiL'tlon,

Volntllo Otyrtiilai 2 x 40 ml 0, Triflon IICl to ull'-'a 14 ilnyu for
llmxl iwptinn Cool, 4 C wntor/ 10

dnyn Cor
noil.

Inrikniutlmi niu coiibilixil In nndi nnthul.

2Plnatlu (P) ui- OlmiH (G) fuf irACrilii, iwlyoUiyluna wlUi n poly. rcpyl«irw wp (no
llnoc) In praforml.

n

I'renoi-vnUlai rJKAild bo pnrroniixl Jirm«ilntoly ii|x>n wurtila culleuUion,
, widi nllqiiut olwilil Ixj pnMWi-vixl nt Um Urm of

oollcctiion, Wlit'ii uno of nn nuturvit-nl pnniilor rmk/m It luronnlbln to prmarva
cudi allquat, iKuiwlca imy bo wimoivul L. iiiiMfllnlirj at 4 C until

'

oliauld Ui nnalyiial mi HOOD nil |«xinll)lu nCtnr cxillockion, Tim t
ital nra thn mnxlmon tlnnn Uvtt nanijilmi imy ba hold ftun dntu oC colluution

bofoni mvilywin nnl Htlll bo connUlottxl vnlid,

Id /In1 |UiKI' d'dned in thn dliime ii nnf di le i i d d d f i 1 m fi'||idfe m f d i i
I'd lie I', it (1 due fn iiiln'iiiiildiil en I'm HI e n i i d i linn I'd "n1 ml||innf |ni|ie
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0, CAl.initATION I'POCrajRM AND

'fills Boctlon duscrlbos thi cnllbiatlon procmlures and fraquincy for the
Inntrumnntatlon wtilch will b« used 11 tho determination ot the paramotnrn of
Interest. All material) usotl tor Imli'uiwnt calibration, Internal standardi)
and surrogate standnrdi) will bo of th« highest purity available and will bo
obtained through the U.D. Environmental Protection Agincy Pesticide and
Industrial uiemicala Hepueituiy in & suiUblo coraorclal source, Th»
CAllbratlon procedural prssintid hare aro those routinely uaid In tho
laboratory,

0,1 Qas Chroi'iAtcyjrar>v/rV>BS_OpictroiMter

0.1,1 Calibration Standards

1, Prepari stock solutions ualng materials avalleblt from the KFA
RiCirence OtandArdi Rtponltary,

2, Prepare working standards by dilution ot thi stock standards,
), Viclfy the working atandarda by analysis ot a calibration chick

standard priparid using either RPA QC concentrates or othor
Indipendint standard,

0,1.2 Calibration Procedure
1, At the big Inning oC each day that analysis an performed using

ttotliod 024/0240, the GC/Nfl system must bo clmckod to verify that
Acceptable performance criteria are obtained tor bromofluoro-
bunient (Bf. I, Tho performance teat mint be pantid before
aiMlyilng any aamplii, blanks or atandardii

2. On oach day that Hothod 02S/0270 analygfi are pirfoniwd, thi
GC/ttfl tyttim must be chicked to ace it Acciptabls performanco
criteria are achieved (or DrTFP, The pirtoimanco crttona must
bo achieved lietora any Aamplot, blanko or standards aro
analysed,

), Prlnr bn tin analyils of tajnplos and aftor tuning crltorla hiwo
Iwon rmti analyta a quality control clinch standard praiminil
using an KPA c|\iallty control concentrate, It tho pine in ion and
accuracy data do not moot tho crltorla stotid In tho nnnlyucfll
imthcxl, tho tuurco ot the problem must In located and thn
problem corrected l>itoro tfimpla analyils can procood,
CAllbrntlon must bo vert Clad avoiy twolvo hours,

.-I. :•!,;!•'•

/d 'de |iii||e n i fine (I in thn didine n not di leiidddi'i1 m I'eiidil'e m fl|ii
fuln'f, if it due fi. ind i f i i M i i d l d enl'm ni eniiili f ( nn nd /d e n 1 d,| ill d f |iii||i',
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4, Iteoord Ail valued for tho initial aixl mibewjxmt CAlUurntlon
varlfiattiuw.

o.J

(I. J.I Calibration Utamlarvls

1, Prepare stock solutions using mitwloln available from tha ETA
Reference UtAndardB Repository.

2, PnrpAn working utArdnrUs by dilution of UM stock

3, Verify the working itendAniii by wwlyiiiJ of o calibration
check BUnclflrU prvpored uainj either m QC ocncaitratM oc
oth«r

0.2, a oaitaBticn Proc.c)we

1, At tta btqimUrj of eech day, colUmmte tin inatninent using a
mlniitwm ot thrw atwrianJ)) «*di of n diff«rwit oonotntrntlon,
Using peek height w ATM nwpooM vermin HtMtiari
omomtratlon, c-louiflts Uw linearity ot UM inntrunnt wntre
the. ptnwnt iburtecd (kvlnUon i« lew (ten or tf»l to Un
ptrcmit tor MOh oompowd on UM primary oolvrrm,

J, QUcMUU thj avtrr*/! ntponM fftctor for »ch oonpcuid, Tin
tntKkia ptroMit rmladve itfindanl dfvlAtion ptmltUd for tin
primary column l» UI And 201 for the confirming <-.liirm. Tlw

cutvn muit t» ch*cl»J en «0i wnrkl̂ j day,

3, AiwlyM a quality oontrpl î ecH it*mlM\l prvpiû  uninj an m
qwllty oontrol ocnomtoit*. it tlw prwitlon ô d wAWfeoy
f ftil to nitt U* criteriA nt«t«0 in tiM arwlyticul method, thi
Roum of th« ptrt»l« xMit b« logntM wri the. problfn
cwrectn) before Mrqple Analynie cw pnow],

3iio :.g.'

Id die |ni|ie d i fined in / l i i ' i d i d i i i e n in1/ d1 l e d d d d f e ni I'endil'e in (hi;,
fii In'f i (/ Ii due fn iiid i f d i i i i d i d enl'm m cniidi d mi nd ld|( nld.ldidf |ini|e



' 'I
Doctloni (I
llsvialon HoTT

4. rtocorJ All. VAlinu for tha InitlAl and rrulmjuent calibration
viuificaticra.

0.3 ln1uctive.lv Coupled Argon I'lMma PnlBfiion

0,3,1 calibration

1, Prepare calibration itAn&utia by dilution of the itock
Btwdanl,

a, One cnlibrntlon itan&nia Are prepared using the name typo of
acid or oartoinAtlon of Midi u th« wirple will hnve AfUr
[irvpAration,

0.3,2 CKlitorntlon Prpoedun

1, At UM bugliming of »«ch dny, oMibmtn the instmwnt using n
blonk onr] B startord,

?. After ths nyit« in cnlibmtad, vtrlfy KA doamnt the
MtiAl calibration for twch aa«mint of intern. tHing en EPA
guidity Control oonowitrAt*. If en m cwtifidd Mlution in
not gviilftble An incJ*p«xtant HtardArt At A ocnomtrntlcn other
than that uwri for nlibntlcfi but witiUn th« lini«r irenge eon

3, If tin npottid imiuiM for the calibration check Hnpl«
iwwri the wntrol Haiti, thti »mly»U i« ttminatnrl and th«
problem correct*!, then mturn to Bt-p 1,

4, To MAin cAlibration Aoootoy thiwjtwJt WKh ftmlynlfl run,
the oAlitorntion ctwck rtflrttert must N Nvaytfd at a fnqu«noi'
of 10» w dvtty t hrwni during an iwiAlyiia run, HhlctwyM K ..

Id die |iii,|i d'diii'd in /(ill d M mi1 ii ncl di ii'iiiliidfe m fi'ndife ni /Idi
I'dlu'i'i if 11 due to i i i d i l i i M i i d i i l enl'ni IM e n n d i f u ' i i nd die i>ifd,didl' jiiini1
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frerpumt, 'lUo calibration dicck oanipln io also orvilyitntl
r tliu loot analytical tvnî lo. 1C tto cnllbrntlon dwell
lo in outnlclo tho control llmltn, thn nmlyaln nust 1»

mil Uiu liuicnumiiili u»^illl"<>Lui. All winiduu
ninoa thn loot tlnw tlici calibrntlaii diack wna in

oonUnl rust be

0. I'wxitil nil vnluon for tlia initial and BiilKioquonti calibration
v.rlflcfltlan,

0 , (I

u.4,2

0,4,1 Oillbrntlon

1, Prepare nalibrntlan standatxlfl by dilution of Uio atoak
stAnclanl,

2, llm calibration atartianU ara propaml using ttia mm typo of
nuld or ounbirMtlon of nakln no Uio eanplo will hnva Aftor
propa ration,

1, Ali Uio bwjlnnLirj of eadi day, CAlibrnta tlm instnirrsnb
beginning wlUi Uw blank and threa ntandanls of ditferlng
conoentrntlcin, working tcwnrU tlia hlgheot oonoentmtlon

3, After Urn ayBtam JB callbrntuxl, vnrlfy and documant Uio
Initial cAlibrntion for andi nlomant of Jntonwl: iwirrj an 1'1'A
Quality ccmti-Dl oonoontmto, If an El'A out i rial oolution in
not available, an indepcnitont stnnUanl nt a oonwntrntion
oUwr Uian that ufl«d for calibration lut wiUiin tha
calibration rnnga can bo. us«d,

Id fde iiiiiie d'diied in thn || tit mi' d I I H / di lenddlifi' ni fi'iidife m /(in
I'dlu'f, (( ii due fn iiilnfdMddid enl'm m e i n i i l i / d n i nd 'de ml||diiif |id||i',



r
Oflctlaii n

3, If Uw wportsd val'joo for tha calibrnticn (lack KX\I\B taxed
tho control llmlto, the analysis la tonOnatwl and Um preplan
corrected.

4. fo nssure calibration aacuraoy throughout men unalyals run,
ths calibration chock aUn-Aid mat b* analyzed At a fiequancy
of 101 or every 2 rnura during an analysis run, wnlchniir Ls
more frwjwit. 'Die calibration check Mirple i« also analyzed
After the lent analytical Mirpla, If the calibration cfttck
wrrple 1* outald*. the control limits, th« amlvnis mat be
t«mlnat«l and the inRtrurnent rtcalibratid, All Mnplea
analyzed ainon UM iMt Una the calibration check waa in
control rrust be nanaiyzod,

0, Itewrd all vniUM for the initial and nubMqutnt CAlUirntlon
vnrificatlcra,

0,5 Technician Autuanalytir n

0,0.1 Calibration

1, PrepAre the calibrnticn nt/i/ttotn by dilution of the HtocK
eUndtol At th« tim of Aivayila. Calibrate the instrument
uning a blank and A &Mmm of thr<«

2, Pr-pnni tht itMttania in tha am mamtr H MJiplea using UM
MBM ocniiinaticn of rwgwiUi at thi mm ocmeiitratioti M that
v4iich tha wnple wlU hsva Aftw pnpnmtJlon,

o,P,2 oUibntion

\, At the. beginning of each (toy, oallbmti th* Instrument
beginning with the blank and D itAntaito of differing
ccnoentration, worHing townrd tha hiijhaat oonoentration

d ui flni || tit mi' •'i nn/ di leiiddlife nl fi'nilifi' di (dli
(o i i i l i i / i i i i i l i n d m I'm m e n i i d i f i n n nd "n1 i"l'||diilf I'diie,
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2, Alter the syitim in collbrotsd, verify and clocumsnt tin
initial calibration using an EPA Quality control concentrate,
It an ETA cirtlfied solution Is not available an Indipindint
standard at a concintratlon othir than that uaid for
calibration but within tin calibration ramie can IM und.

3, If tha riportid values for thi calibration check sample ixcud
Uu control limits, thi analysis Is tirminatid and tin prcibism
corr«ctedi

4, To aiiure calibration accuracy throughout inch analysis run,
the calibration chick must be analyzed at a friquincy ot 101
or iviry 2 houri during an analysis run, whlchivir Ii nore
fnquint. Tin calibration chick swple Ii alia analyzed aftir
thi loit Analytical iwnple, If thi calibration chick lemple
is outildi the control limit*, the analysli wit bi termlnattd
and tin InitrwMnt recallbrattd, All lamplei analyzed ainci
thi hit tint the calibration chick wti in control wit be
reanalyzed.

0.6 Dohrpyinn PCOO TOC Analyzer

0,6,1 Calibration Standards

1, Prepare UM calibration standard! by dilution of tin iitock
standard at tlw of analysis, Calibrate the initrumnt using
a itandard at 10,400, or 2000 ppn aa appropriate for operating

2, rrepati thi standards In thi namt n-nner ai lanplis using thi
IM* cophlrvstlon of naginti at thi i«m concintratlon ai that
which Un sainpli will havt attir pnparntlnn,

Id the iniiie d'diied in /do ||tiiiiic 11 not ni ii'dddMV ii 1'i'dd'l'e ill (lid
di l i e f , if d due fn MI|I i f d n d d i d en I'm m e n n d i / i n i i nd "n1 md|diiif |id|ie,



0,0,2 Qalibratlcii Prooed'ira

1, At thii beginning of each day, calibrate UM imitrurmint In
Accordance with the ranufootunn1 Imtjruationn.

a, After the lyst-m in oalibrabed, vorlfy And doomwit Uw
initial colibroticn using an WA &»llty Control oonoentrat«,
If an H'A certified solution U not available an independent
RtondArd at A cononitration othw ti«n thflt ui»td for
calibration but within Uw calibration rang« can be UM_.

3, If U* reported vnlutd for tha calibration check Mirplo noeed
the control limitu, the amlyaia ia terminated and the prcblm

1\) Assure calibration accuracy throughout ««ch analyiij nn,
Urn cftllbraticn dwck suit be amlywd ot o frequency of 101
or evary 2 houn during an Amlyii* run, rfUchtvtr in BOTH
fnqwit, Tli* caUbrntion chesk wri>i« la alao analyt«d after
the lut w«ilytl«l tssfl*, IS the calibration check MX. le
ia outalife UM control lialta, th* amlyiii* muat be terminated
and the iratrumnt recAlibnnted, AH Mnplea analyzed since
th*. Iwt Une tha calibration ctack WM in control must bn

Id die |iili|e dldni'il in (In l d l d l l i e d nnf d 1 li'd.lddd' nl fi'i|llifi' ill fdd
I'ddef, i1 f ii due fn snd i f i i n d d i d enfm m enmd f inn nd /'n' nidiniiil' p.ini1,
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9. AIIALVTICAL

7h« onalytlcAl procedures to be iund in thi* project ani contained in the
bfA Organic iifcatmwit of WurK (fiOH) 7/OB aiU U» Inorganic SCSI 7/05, swept
when not*d, 'ttvat methods am numarlzed in Table 9.1 for organic panumterB
and Table 9.2 for inorganic panvnatero.

Id fde inilie d i f i n e d in did d l i i i n e d not HI iedildl'1'e m fi'iidife di did
fdln'l', if d din1 d' iiiln/dMiiiMil i n l ' n l nl e n « d ( / i n n H|| /lie ml||dliif
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Table 9.1 Bunmry ot Organic ArvO.ytical Hathoda

ŷ̂ ] nsfgrana,h^thod Deacrlptlcn

Volatile O r g a n i c " U I H'A, li.05 (T) lurye And trap, gas dirdwto-
grsfhy/maaa apectranetry

e-mlvolAtile Onjanlc-- IB nv\, 1909 (i) flolvmt sxVjnction, gwi
Aoid/IXvM/lrRitna dimmUvLPiiiii'/idBiMt
CxtraotablM •peotrtzattry
Trli UOIPA, 1909 (1) Bolvent extnwticn, gas

r̂ rarfltogrnphy/al
oa- 'itn detection

Id die |iii||e dd'ini'i/ in fins dl d i n e ii i i n f di leddddl'i' el fi'iidil'e di thn
fiidi'f, it n due In ind i f d n d i i 1.1 endu ni e n n d i f i nn rd /de mi'iidiiil' |iii(|i'
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TAbln 9,2, Oumnary of Inorganic Analytical Methods

Oonstltuflnt HsUttl (tofonnoa Method Description

(Jnnple Preparation h'urnooe DlegMticn (2) Acld-dlgeiitlcn
ICP/riArn AA Digestion
Prooe-un (Hxlimibe, ulŵ jwi
and Dolls Digestion ITooidurfl

mtfll*- An Dpoclfled Inlow
Aqu«ou«/0olida
Inn UO EPA 1909 (2) Induotiwly Coupled Ai,-yon

Plasma Bniwilon ttpeotroBoopy
(ICP)

HanganeM U.O. ETA 1909 (2) ICP

/de /niiie d e f i n e d In t h i \ llliimi' d nnf di liddi i d d ' m f e d d i f e di /lid
ef,' i/'d due /n iiilii/diiddnl eiifm ni e c i i d i / i n i i nd (de md|didl'



Table 9,1

Conitituint

COD
TO:

tPercin!: Solids

(Cunl'd) Bumiwry of

MiUiod neferinci

rUtnod 410.1 (1)
IHthod 415. 31 (11

UO ETA 1900 (2)

(1) U.B. (PA. 1979, Methods for Chimlci
600/4-79-OJO (nivTsiIirH7i7ciri?3T]7

12) U.fl, RTA. 1909. Inorganic Analysis

liDCUCMll
III viol on No, i

'««•' JW

inorganic Analytical ntthodi

fin t hod Micrlptlon

Tltritiotrk-
Piriultate oxidation,
UV Pronatid
Hilght difference

"'IP/̂ BOTrcrnTlrMt"i'rOt.Iu.'~
ftultl-iMilifl nultl-CDiicontratlun.

9
"(T
Ot.,ilu

KM

Id /lie (iiiiie didiied MI flu', <idiiii' d n:'f .n ii'ddddfe m d'j|ili|e n 1 /Id 1
fiiln'l1, (I'd due In snlndiiid.i id ei'l'm m • nndi / dm nd "n1 m ' - - - - " •
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Analyali results will ba reduced to Lhs concentration units npfldfUd In
tin analytical procsdurss using the oquatlonn provided In the analytical
procedure, All calculations will be Indipendintly cliochml by senior
laboratory staff,

10,2 Data Validation

Data validation Is the process by which analytical data are tlltind and
accepttd or rejoctid based on a sit ot criteria, CAA persomil un tlia
following criteria in the validation ot laboratory datai

o use. ot publlihid or approved analytical procedures
o use ot properly operating and calibrated inatrwv,-i"»tlon
u priclslon and accuracy Achieved conparahle to that achieved in

ilmllar analytical programs
o ccwpleUniis ot data set,

Ilicords of all data will IM maintained, ivan those judged to be "outlying"
valued. Outlliri will be Idtntlflid using DUon's tut'1' tor DXtroinD
obsirvatlons or thi oni-taUnO h-tut tor dltfirence, Thi persons validating
tin data will have sufficient Knowlsdije of the technical work to Idontity
questionable valuta, All analysis rnrulring CLP protocols will be valldatod
In accoriknci with the r8r|ulinrnoiitn of thoaa protccnU,

10.3 Data i fU(x?rtln'j

10-1 depicts tin analytical data reduction, validation and
reporting procass. (toy inriiunnil who will handln data gAUiorliu] and
evaluation are ahovn In thn Project OrqanUatton Churl (rh/um .1-1).

the |id|ie d i fined in /lid ||iiinie d nnf ,i 1 leni/ndi'i' m fe(|dife ,n (lid
H'f, if (i due fn ind i/d i n i i i id enl'm m eniidilu'ii nd 'lie md,|diid' |id||e
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it?l«rt tha dntn, form fiuii Ixitli Uw onjnulu and inorganic) IKM VU!)
nro usfld. 'Urn data pndkngna Arm awpllod and each paga in

l...7tared, r.ncli Unta pflohifjn InalutlBOi

u oainpla
o QC nmultn
o initial an! txmtlnulnrj cAllbrntlan rn«ultu»
o blanlc rcsulta
o laboratory dupllcata ttwultn
o imtrix ami surroyata npikn (raxr/erlea
o detflotion limit inConratlon
o Iwlding tlrno information
o nil raw dnlui ganaratol for tha project
o traffic nportfl

All raw data gerwratcd by Cambrldgn Analytical AeeooiatoM will be ntorcd in
n eoaira facility for a nix year parlotl, At Uw wxl of Uiia six yonr parloa n<M
will ba mfcifiai to daUniiiiw if diupotwl of raw data can occur at Uiat tiim,

Id die |ni|ie dlfi'M'd di did i^iiim1 11 not id lendddd1 m fi'iiidfi' d i did
I'd In'f, if d i/ne In iiilndliiiidld nnl'm n1 e i ' i i i d / i n i i nd /In' nl('||iiidf |ni||e,
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1. Biter Validated
Data into
Projict rili

2. Mport Data
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Check Calculations,
Manalyie If
Neceitary

apecttd PrecUlon
and

Accurncy Achlev

figure 10"!, CM Analytical Data Mporting

Id /lie inifie ill fined In /dd illdiiie ll nnt m ii'iidddfe m fend"'*1 m thn
fiilu'f, it d due fn ind ifdnddld enfm m e n i i d i f i i u i I'd dn' m/i|(inif |ni|ie,
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Quality control IB Uis reutim Application or procwdunw for
prescribed BMndarda of parforannQH in the monitoring and mMururamnt proouw,
Quality control ctacto on th« applic-tiai of CMi'i (.utility Control projnun
for laboratory wtAlyiU in onto to umini tta ymtrntion of vtdid Analytical
nnulfai on project mplM, 1t)tM ctwotai nn ptrforrwd by projuat pnrtial-
porrU Winwjhout tiw pn'vrmi unter tht guidwwi ot Uvi (̂  Hannqw, Tlwy An
to IM perfomwi M per OP OCH 7/03 rind CU> 1MU An to to odherpd to,

CM R«)VM UM of A rwrbtr of difftmit typM of QC MirplM to documnt
UM validity of UMI ô dratsd data, Ita followirq typM of QC torrplM an

routimlyi

1* mflpX Pffltp̂ Ji • BlAn)« an UMd to AMWM oontAmlnAtloti introduced in
tntnflit, itonv̂  or Jji UM

o, LAtoratory Method Unto - Ttms Mirplw on pnpfl.nl in UM
lAborAtxrry, and armlyHd in orttor to MMM poMiblt latointory

a. LBtontory Holding DlwiX •> DMM bianha an pl«ofd in cold
rtwuow with UM vul*tU« OTynnioi HirplM during thi holding
tlwi to UMM oontmirMtion vtiicti my b* intra&cw! in utoraqe,

d, cultontiffii W«)M - fw Ail MMly*M, thwii Wftn)« in
jjwt;ui(i»rii; wllbmtloo «nd cvntaln tUl th- nv«7»nt« umd in

31) 11 j

Id die |id||e difiiied I'M /lid iliiimi' d IIH/ us iciidiidl'r m fi'||ilifi' in /dd
fddel', if (1 due fn inli .idindiiid enl'm m c i u i i l i (i nn nd "n1 m'||didl' |idiie.
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proparlmj liutiummt calibration standards except the paramtorn
of IntorAst,

2i .|nl 1 1 al and 5piit Imiliig Cnl llii-(\i;.loii Viir 1 tlcat Ion - Verification
oaaiplis are analyiad durlrnj oiMlyils ruin to assure calibration
accuracy for each ariAlytu,

•*• Ourro'jaiie^aplheB - For organic nn/ilytun, all tangles arn spiked with
Burrogste COTpounds prior to saiuplo preparation In order to AIBSSS
tho behavior ot actual components tn Individual oanvies duilny Ui»
antln prsparatlve and analyili sclum,

1(1 jlAtrUiri!iilHis/AriAly.tlcAl_flplKe» - ftir All nrmlyses at frequinclas
particular to each ntethod, aaivlii an iplhid with iplhlnv lolutioni
In order to evaluate any oiatrlx ettect at thi n<wplit on the
analytical method.

1, Duplicate OanylgB - for all analysia, a sicond aliquot ot a simple
carrlml throuqh all sftniple preparation and analyils procsdurei to
verity the preciilon ot the analytical mtliod. At. loait one nairpla
In each analysis batch at 20 01 (ewsc lairples Is analyied In
dupllcatn.

Oi tdl'̂ OlL̂ iL.̂ llllo.L̂ Wk!.? • ror inorqanlc analyiies, at least ono
sainple In AAuh preixiratlon l»tch ot 20 or fewer lAinploi Is prepared
and analyio<i for ouch mmlyto of Intnnit, In order to verify the
priparatlon MvJ analytical inotliodA.

Id /In1 |Ui||i- d i filled In did iliiiiin1 d nnf ii i ii'ddiidd' ni fi'iidife us fins
fddel'i (f d due fn siili Sfiindii id I'nl'nl m e n i i d i f i n n nd Ide m l f i d i d f i i i h j e ,
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'Itn duplicate and iplkod inmplos or roforonce mAtarlAla may also ba
tulmltted as "blind" QC samples, those which are not recognisable to thi
analyst, Ullnd QC sairpliiB are prepared by tho QA Department and InBsrtnd Into
tho aanple flow at tho tin sonvlos am lu<)gml In.

lieagints used In the laboratoty aro noinally ot analytical magnnt yrada
or higher purity. Each lot of odd or tolvint received is chicked for
acceptability prior to lab use, Ml reagents are labeled with tin date
received ond date npmiml, Ilia quality of thi laboratory dilonlted wntnr io
continuously monitored through the uie ot an Iti-llne conductivity meter,

30030'

fde |i'M>' d i d n e d in did |!iiime d not di U'ddddl'e m fei|i'life in I d l l
icl1, if 11 due In ind i / d i i d i i l d e n l ' i i i m e d i i d i / d n i nd 'de nld|dnd' |iif



fkctlaii _J..__
Itovlflion (toT

12. QYirnn NIP

12,1

A syitm audit la on ovalUAtioi ot UM various caipcriwiU of a
laboratory's ntaiurmmt r/itsm to ABMM proper Mlnctiai and UM, Thin
audit will oonaiot of nn oti-siU raviow of a lAlwraUwy'a quality ABBuranoe
•ysbmi end physical rncUltiw fox wwplinj, oftlitorntion «nl nwanuraninU,
Byitm audiU an pwfonml on a rwjulflr bwi§ by tht U.ll, EPA aa mil aa
vnrioud AtflU ATinolM. OA will oo.p«ret>« on fcll cn«ait« mtwnal lyitnn
auditi ptrfoiMd by florid* DHi, IQM audit nay inolud. Mvtral or All of th*

Hated b«lcMi

o Ifnwniea, faoiliUM and squlpmrrt
o Chain-oC'OWtCTly procwjuret
o Imtiw»nt crUlbrBtion and mlntniftnoi
o BtAndanla pnipantlcn end varlfioAtion
o Analytical prroedun*
o Quality ocfitrol prootAirwi
o Dnta hAndlin) pnon&irM
o Doomntation oontrol proocdunt

A copy ot UWM audit! will b* nutmlttid to UM ffA Projexit Officer.

•udJ.tn provide a lyitnatio ct»cK ot Wwntory oparatiom
and imuMmnt "ynt-m by owpwinq inr̂ pmdintly obUUmd data with
r-uUntly (*rt*in«d data, CM routinely p»rtiolp«t*« in Iĵ jwutory pwforiMnoi
*v*UnUpm tw t)M U.B, m M p«t of th« Water ftfply (W) end Het«r
rollutipn (HP) prpojwm, iht l«bcratory alfo untayoi* pevlodig mrtit* by ETA
M rn̂ Urtd by tin Ocxitnot Wwrntory Pnvrw vMoh nfppĵ i Bupwturtl
invtitifitloni and octivitiis, in Addition, CM partlcipatis in numrouii
ongoing itati pirforwnci iviluatloni, itii riparti from then audlti will bi

nvnUttbU to thu m projuot Of f iow, ' j 0 0 3 Q

Id Ide |id||i' d<f«M ' d IM 'd 11 < ill mi1 d nn/ in ledi/ddl'e (ii feiddfe n s fd(s
I'dln'l', (I d din1 tn ind 1 ' d i i i i d i i l ecl'm m I ' n n d i / l n i i I'd 'de md|diiil' (nine,
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13. PIUMMrlVE MAimWANCB

CM fallows a well-defined program to prevent tin failure of laboratory
oqulfiwnt or Instrumentation during uoe. This privintlve rnfllntonnnco ami
cantul calibration help to isssuro accurate mtaiuremnta from laboratory
Instrumnts, CAA alia avoldi any timt dilaya during analysss due to
unscheduled downtlmi by maintaining more than one Instrument at each type In
full working order,

Preventive maintenance procedures such ai lubrication, sourci cleaning,
detector cleaning and tin frequency ot such maintinanci are performed
according to thi procedures delineated In tin manufacturer'! inatrumnt
manual, ChroMtographlc carrier gas purification traps, Injector linen, ind
Injector septa are clianed or replaced on a rigular bail*. Priclilon and
accuracy data an examined tor trinda and txcursloni biyond control Units to
detirnlm ivldince ot instrumnt malfunction. fWlntirwrici nwit be performed
when the Initnmnt begins to degradi as ivldinced by Un degrndatlon of piAk
rnolutlon, shift In calibration curvss, dicrsasid sensitivity, or failure to
met one or another ot thi quality control criteria, 'Hin preventive
maintenance performed on thi rujor Instrumentation which will be uaod IB
luirmarutd In Tabli 1J-1,

Instrumnt logbooks are maintained In tin Uboratorlin At all times.
Hiey contain rscords of usAgi, calibration, maintenance and repairs, Adequate
suppllaa ot D^uri parts such as OC column, syringes, septa, injection port
linen, and electronic parts ars maintained In the laboratories 10 tiiat thoy
ara available whin needed.

30'•
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Tabli 13.1 nalntenanco I'rocoduroi and Schedule
For Major Instruimntatlon

InBtrurmnt Maintenance Procoduro/flchodulo nparo Parts

Mans flpoctromotry 2. Change nopta as needed 2. DiptA
J. Change gas line dryora as 3, Varloui alectronlc

noedid components and
>l, noplace olectron nwltlpliir 4, flinging supplies •

as needed tufii fittings
G<is Chrcmatograph 1. Change septa as noodod 1, Uyci, ct

2, duingi ijnfl line dryers as needed 2, Dipu,
}, uak chick whin InstAlllng new ], Variout electronic

armlytlcal column 4. Plumhlng luppllns •
4, Periodically check inlet syiciB tut* fittings

tor riaidui buildup
inductively Coupltd 1. Clean torch aasombly and mixing 1. flpare torch and
Argo Plasma dwvmber whin dlicolored or after 2. flpare coll
Opectromtir 0 houri ot running high dliiolved

tolldi ismples.
Purgi And Trap Oample 1. Replace trap as niidid 1, Opare trapa
Concintracor 2, Decontaminate lyitim AI required 2, Various electronic

by blank analyili cowponinti and
], Leak chick lyitim circuit boards

3, Plunging supplies •
tube lupplles

QrAphlte furnace 1, Changi graphite contact rlnga ai 1. Contact rings
Atomic Absorption nsceBiary
Opectro|4iotomtir 2. Changi D. background correction 2. D, arc lAirp

lamp as nocnssary
1, Clean quarti wlndowi as

neceisary
npoctroproducts 1. Clean tubing and quarti cell us 1, Quarti calls
llg Analyisr neceisaiy

2. cloAn anplrator as nocisiaty 2, Aaplrator
Technician 1, Iniptct [lur-i tubes aftir each 1, ruiiri tubas, glasit
Autoanlyser II 0-hr rum riplace If discolored coll, flow colls

or dlatorttd
pll filter 1. After use In solutions containing 1. rilling solution

trie oil and water, waili tho
ilictrode In loop and water And
rinn thoroughly with writer.
Irnrnric tho lownr Uurd of tho
olictrndo in U1) IICl for 10
mlnutOB to nrmvo any film tormid.
Itlnii thoroughly with water.

2, Neap rtlictrode nroperlv filled with
approprloto tilling solution.

Total DC ami ic 1. noplace tubing aa nocdod, 1, Tubing
Carbon Analyior 2. Inplaco Injection aspturn niter 2, U«|>tn

ivory 100 (njoctloriB or when
laakago In anparont.

J. Prepare trsnh magont dally. 3, 20 rmsn granular u
4. Chock ncruhbor daily, ropnck

tube whon tin to onn-halt consurmd,

l|l /lie |ni||i' <il'iiii'd in Hid d i i i m e d nnf (n 'u'ddiidl'e ci fi'ndifi' a 1 /Ids
fdln'l'i i1,!'/ I.I due In ind s fdddiild en I'm m e n i i d i f i n n I'd the Hl('||didf |ni||e
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K, Bfccigc. iwriME ynpcwiuca TO AJHEJJI DATA pnECiBigN, ACCURACY,
AMD ccwtrrortfln

14.1

Pticlslon Ii a maiuri ot thi degrn of agriinunt bitwiin npiatid
Maiurimenti of thi aim parwrntir gndir prucrlbtd, similar condltloni.
analytical priciilon will be monitored uilng riiulti frcn dupllcati mii
Hit progrAQ analytical pnclilon goali, ixprimd as rilitlvi pircint
diffirenci inrDl, an prmntid in Tabln 1 in SictJon S, Thi nro la ixprtmd
ai follow

WB - ______ R 100
ID, * D, i/a

when MB » Mlativi Percent Dlffirenci

D, • rirat Dupllcati Value (percent ricoviry)

D, • Bicond Pvplitati Valui Ipircint ricoviry)

Pircfnt ttlatlvi itandard dr/ittion HMD) ii uitd wtwn r,*)c.Uting thi
priciilon of the calibration cum (or OC/na. The tMD ii ixprsund AS
CoUowm

WO « |D K 100
X

IMD « percinl nlatlv* standard divlatlw

ID » itandicd deviation

X « MWI ot thi Initial calibration (acton ')0n30'

/de |"ii|e i|i fined di /dd iliiiiiii' d n.'l m ii'ddiiM'i1 m I'enilil'i1 m (lid
,,if, if' is due In iiiln/iiinldid enl'm m e m i d i / i H i i I'd die ml(|iiidf |id||i',
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14.2

Aoomoy i* UM degree of agreanwit between UM tnn vnlu* of UM
pAramUir fating Manured and tha otmrvatlcra ante aoooixlinrj to UM tut
Mthod, Aocurooy will ba evaluated by ompwlnq UM recovery ot UM
pormwUnj of intermit wjninit tho goal*) Mtabliahad in Motion D through UM
UM of EPA Quality Qsntiol Campion or HID BtAndanl Rateranoe ttatariaia, lh<
recwtry of a coipound will b« defined MI

Parotnt Rwovtry - — X lool
«A

whom 0̂  » cfawrved vnluat dvtwnlned aa per twUwda indlcatid in 0«Qtion
8, Analytical Pnxadun*,

0R n tiu* value

Aoounoy oritwi* for thi* projuct an» inoludtd in TaMa O.X,

14,3

ii a IMMUCI of UM mcAmt of vMid data dotAined ftaa UM
wwiytiora mamnnint ayiUm, It Ii dif imd M tha total imgunt of
swepUvblt datA divided by UM total nuriwr of lenplM nctivtd iwiUplied by
3,00. Oh* flA cbjiotivi for this study l» to obtain wwptabl*. data for All of
tiw worfJlM r-c-ivfd, Iht prootOuni in flection 10 of thin QA ri«n for
v»4,i«latincj dat* vUl in uiad to ArUimJrM vtnicti data wn awiirt*!)!*,
cnnplatimM iO*Q inpli«« tha ibUlty ot UM fin»4 nport to WWNW UM
cdimt'R qwnUpni, CTA'i nlwitiita end mgimtrt wUl ta av»vii«u)l« to
Mwpnrt UM ar»lytic*i nportii and oomult with UM oliwt to nocnrnnd
ruturt KtHsmt of

Id 'lie |'d|ie didin'il in fins d l d m e d not d 1 l e i i i l i i d C e m fe||idfe d1 fd(i
•' d due fn wid ildndn 1il enl'm m I'midi f i nn nd (lie mdjoid!' |ni||e
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wheroi

C - Percent corrvlitonoio

V • Number of maiuroMiilk judgid valid

T » Total nufflber ot maauromonts

r
ilflctlon No, __14
noviilon No, 0~

Juno 1̂ 19
J~ of" 1...
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13, coiwrc.tvK ACTIMI

An Important part of any quality aoiuranco program Is a will-dotlned
effective policy (or correcting quality problems, CAA maintains a cloiied-loop
correctlvo action system which operates under tho direction of tho QA
1)1 rector, Mills tho entire quality aiaurAiico program Is designed to avoid
problems, It a loci aorves to Identity and correct those that may oxlst,
Usually tlmiio ijUnlUy probliBS fall Into tin cato'jorloo, IrmwllAt" mrroni-lva
action or long-torn) correctlvo net Ion,

Specific quality control proceduns are diilgntd to help analynts dotoct
thi neid for corr?otlY« action, Often nn analyst's oxperltnci will be mat
valuable In Identifying suiplcloui data or nalfunctlonlng iqulpmntf immdlaco
corrective action may thin be takin, Tin actions should bi notid In
laboratory notibooki but no other formal documentation ii required unleiB
further corrictlvi action is neceionry,

Tin need for long-torn action may bo tdantlfled by standard UC
procedures, control charts, performance or lyotim audits, Any quality problem
which cannot bo solved by IrnmdlAto corrective action (alii Into thin
long-torn category, CAA UBII a system to Insuro that tho condition Ii
reported to a perion who Ii part ot the cloiod-loop action and Callow up plan,

The oaiintlal itipi In the cloaod-loop corroctlvo action system aroi

A, The problem will bi Identified,

b, Itatponiiblllty tor investigating tho problem will bo Asstgnod,

c, The CAUBO ot tho problem will Im Invaotlgatad and determined,

d, A corroctlvo action to illmlnnto tho problem will bo do toi in mod,

o. nogponslblllty tor tmploimntlng tho corroctlvo action will Ixi
and accsptod,

Id /lie |id|ie d'fini'il (H fdd d l i i m e is nnf id i I'.i.l.iMV ni l'ei|idl'e a i f d i i
fiiln'f, (f d due f(i Hid 1/dinidld cnl'm m ninnli (inn I'd "n1 nld,|(iidl' |id
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The effoctlvanoas ot tho correctlvo action will Iw istAbllBhid And
tin corroctlvo action Inplimentod.

'Ilia fact that r.ho corroctlvo action has ollmlnAtad tho problem
will IM verified,

'Uio coqiloto process of establishing and Irnplsmontlng correctlvo
action wlil In ilutipwnlnl. 11m C"intUv»i Action H«qu98t Ponu
triguro 19.11 sorvis to lumarlis all such documentation.

•II
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Corrective Action Request rorm No.

Orlglnotor________...__ Dote_

Pernon rii|ionalbli laboratory_
for replying_________

Nature ot I'toblimi

Cauie of Problem!

Corrective Action Plnrumdi

action

I'oriivinont action
Accoptance ot Corrective Action nocord OUtrlbutlon

Approvsd Dyi _ _______ Original) QC Coordinator
2nd copyi Originator
Ird copy i CAA Clio

m 13-1
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i«. ouAun AosuiyaicE KUKKT m.mamit

In ardor to provide informtion to CAA'S project WWJK: on UM
portonmnoi of UM quality Mwrnma proqTwa for thin project, UM laboratory
quality BMurnnoa coordinator will mat with UM project mnagar, end tia«K
mrwjsn on a ptrlodio baaU to ml** cjwlity ooitrol data mnrory
docuwntation, nnd other ptrtirant infonattlon,

On B qyArt«rly bwlfl UM Qwlity AMuranoa Dirtotflr pr-pMiM nporta ta
oorpornt* ganegnint awmwizinq UM pwfonwigi of mMunrwit ny9t«r-

ani datA quality. Ttmt nporU will inolinisi

o cmUta or inttrlaboratory pmiiaien and aocunwy HtudiMi

o n>iult« of perfon«rK» ivaluation itudiM for ongoing or IMW
oontmotai

o Hwrnary muUfl ot Mind intinxd QC teat

o an Bummmt of niajMnimnt data eocumry, pnoiaicn and

o iignlfi-Nit cfMlity aMuranot problw* end

ita reiultf o( tha ptrllomna aurUtt, dnta iusUt« and ooirKtiv* Aottvro for
thin projtot will ta fiffVMtW to UM Km Projtot Offiotr,

Ill /ln'..inii|i' d i fine (I in fdd diiinn1 d nn f ni ie<nld|il'e m 1'i'ndil'e ni fdd
fiil'i'f, " i.i din1 to ind if it III/,-M d enl'ni nl e n m d f i n i i nd the, m lj|dinf |ni||e,
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nBCTlON 1

INTRODUCTION

This document la Environmental Reaourcaw Managemint, Inc.'a (ERM)
Standard Operating Procedures (flOPa) for tint Collection of
Environmental Samples, and Inuliidaa procedure* tor collecting
ground water, surface water, soil/ aedlment aamplea, and air
namplea, This document la Intended to ba an Integrai part of
r.nn'« Quality Afiuuranai/Quallty Control projeat plane which also
Inoludea the following support; documental (1) the nlta-apeclfIc
Project Work Plan, (J) fluboontraot Laboratory Quality Control
Plan, (3) Oubaontract Laboratory Operations Manual, and (4) the
Projeat Health and Safety Plan,
As much »« possible, the procedures in this document have been
standardised to makn thin applicable to all typed of envlronisan-
tal Investigations, It rnunt be reoognlied, however, that under
certain site specific conditions, all ol! the. procedurea disounaed
herein may not be appropriate, In auah caaea, It will be
necessary to adapt the iiroceduree given to the specific oondl-
tlono of the Investigation. To guarantee the tlmelineai ot CRM'a
Standard Derating Procedures, every si* man tlia thin document will
be reviewed and updated an necessary, Dates of review will be
Hated on the tront cover and amendment on each Individual page,
All ERM employees are Invited to comment on these Standard
Operating Proaedurea and to submit their comment!) In writing tg
the company Quality Assurance Coordinator
Thin document la divided Into four malor sectional (1) prepara-
tion ot a project sampling plant (21 procedurea for the oollou>>
tlon of environmental samples! (J) |ioat-anmpllng procedural «ml
(4) sample packaging, shipping, clialn-ot-auatody.

1-1
Id die |idi|e d i d n e d in thn f,ii\me d not n 1 ii'iidiidi'e m fe/idil'i1 in did
fddel', it n due /n m d s f i i n i i i i i i l enfm m mindi f mn nd die nii||(ndl' |id||i>,



SECTION 2

PREPARATION Of A PROJECT U AMP I, I NO PLAN

Prior to the collection of environmental sampleo, It la neoesaary
to prepare a project sampling plan which la alte-apealfla, Thla
will require determination ot the following! (1) the objectives
ot the sampling program, (2) thi media to be sampled, (3) the
sampling locations, and U) the analysts to be conducted,
Predetermination of theae Items will reault in the dealgn and
performance of a aoit-etroatlva and technically feasible «a nip I ing
plan.
The three bailo objectlvaa of a sampling plan are the following!
(1) determine tha presence or abienoe ot contamination, (2)
determine the extent and magnitude ot contamination, and (S)
determine the contaminant pathways which nay *xlat at a aite.
Each of these will greatly affect the sampling plan aa each will
aubaequently atfont the determination ot the media to be sampled,
the sampling locations, and the analyaea to be conducted,
The aeoond step In developing A sampling plan la tha determina-
tion of tint media to be aamplid at a particular site. This may
Include the collection ot surface and ground water lamplea,
stream sediment samples, leaohnts aprlngs or seopa, aoll or rock
aamplea, or air samples, Again, the materials to be sampled will
be greatly affected hy the objectives ot the sampling,

The third fltep Is to determine the sampling location*. In
addition, it ia necessary that the justifications for tha
oeloctlon of the aampllng'loootlona be detailed along with tha
Intended use of the data,
The fourth atap la to determine exactly what analysis will be
conducted, The confltltuenta analysed ore usually aeloctod for
esveral reaaona, Theae aroi (i) rnqulrid tiy regulatlonm (2)
connldered to bo tonic and (indent at the alts or there la an
indication ot their presence at the oltii (3) Indlcatora of
contamination which may not be toxlci and (4) alte-apeclflc
conotltusnts or those conntltuents known to be rireosnt at the
alts whether toxic or non-toxic,
All of the above fautora will be dependent upon the work to b«
nnniiiioijud «t tlia / i t c » , whether It bi a Alto Investigation,
f e a s i b i l i t y study, and/or remedial daalgn, In order to make
Informed decltlons aa to the above considerations, It IA manda-
tory that all avallabla background datA on the nlte be collectad

.
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and reviewed, Uolng thla Intormatlon, a detailed alte-apeulflo
sampling plan for the Investigation uan be propoaed, The plan
must include a check Hot ot all equipment which will be needed
during the oampllng and a detAlled dlnouaaion ot All procedureo
to be UAsd. Aa abated prevloualy, the following sections will
detail ERM'a Standard Operating Procedures for the collection of
environmental aampUu. Theae are to be uned where Applicable In
tun development «i>.' imrformanae ot the nampllng plan.
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pRocr.ouimn run THIS
COLUCTIQN or RIIVIROtlflBNTAt, fJAHPtfl.'l

The following diacuaalon of sampling procedures for the collec-
tion ot environmental namplea la divided Into five sections.
Thene aentlons Include procedures for the oollictlon of (1)
ground water, (2) aurtace water, (3) sediment, (4) soil namplun,
and (3) air samples,

3,1 around Mater QanpUmj
There are two types ot wells from which ground water samples may
be obtained) monitoring wells or residential wells and municipal
wells, flAmpling from each of theae will require the collection
ot different types of prasanpllng information and sampling
equipment, nn well aa different sampling procedures. Since
sampling [torn monitoring wells Is by far the nost complex, it
will tj« addressed first. The sampling of monitoring wella la
further dlvirtml into three subsections) (1) preparation for
sampling, (2) well evacuation, and (3) sample collection,

3,1,1
Prenarai. ion ttnr BMP! Ing

Pflor to going to a site, It la Important to know tha npoclClca
ot well construction, In'eluillngi inaido diamstet1 of clio w a l l
casing, total depth ot the wo 11, depth to the screenad portion 'of
the well, aareen length, And the material uaed in the construc-
tion oC the well and well aurnen. Tim d I nine tor ot tha wall
caulng is most important as It will directly aftoct the aqulprrionc
anil procedures to be unod during well evacuation and AJiripllmj,
The majority of the wolln used only for monitoring havo two-Inch
Insids din mot. or cAnlnga, however, some older uolla may hayn
Inside dlsmetem ot lens than two inches, In many casaa where
ground water ncovury may be A viable option for remml iar,lon ot a
contamination |>ri)l)l»ni, wttlln with • itliiif tuur-, six-, or flight-
inch insidu 'Jijif.itur aaalnga may have been Inntalled, It Is slao
Important to know thu accaaalblllty of tha wells, This may
affect the aalactlon of tlie sampling equipment to be imad or, at
a minimum, the procedure for getting tha equipment to tne wail
location, Prior to sampling, locate all the wnlli on a site map

3-1

Id fde |nif|i' d'diii'd In fdd di'iini' '» MI'/ in 11'ddiidd' m feiidife us f d i s
fnlii'l', if is due tit i i i l i i / i i i n / d l d ccl'm m e n i i d i f i n n nd Ide mi'ndiiil' |id||e.



ThtWIQiwp

and determine the order in which »ach well w i l l bo sampled. If
the water quality Information la available, the order ot well
samples should be trom least contaminated ta most contaminated.
Direction of anticipated or known ground water flow can be used
to determine sampling order where no chemical data Are available,
Holla upgradUnt of the aourca aroa ahould he sampled first, then
proceed from wells farthest downgradlent and work towards the
source area,
The following Is A list of equipment which may be needed when
evacuating and sampling monitoring wellsi

Material for sample preparation (see Oeatlon 4.2).
Reagenta tor sample preservation (nee Section
4.3),
Appropriate sampls containers (see section 4,4).
deters, probes, and standards Cor tlild measure-
mints (see Section 4.3),
Appropriate tleld and transportation blanks. Tha
type and number of blanKa should bi established
with the laboratory aonduatlng the analysis,
ChAln-of-ouatody labels, tags, and record forms
(sse Oeatlon 9,2),
Keya, Many monitoring wells will have locking
caps and keys will be necessary to gain sanens, In
Addition, some sites may be secured or may have a
guard on duty, in which case keya and/or permln-
dloii may be neaeasary.
Tools to assist In well access. These may Include
ncrew drivers, hammers, chisels, pipe «?sf>n|><ioi or
posnibly a propane torch, All or any ot thoae may
be necessary tor rmiiovlng steal security capo on
wills which have not been recently opened,

- Tape measure graduated in tenths and hundrsilths ot
feet, A tape measure may be useful (or measuring
the dlAinnter ot the wall uniting and the elevation
of the well casing above ground laval,

• filactronlc water Uvnl l.v.!lcator/!|raduated dapth
sounder, Tin no may us n.'.-cesnary tor ditnCfliinint)
tlin static wa:er level and the total depth ot 'the
wall It it la unknown,
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Pocket calculator, Thin may be uaed for determin-
ing the volume ot water within the well which, in
turn, will be uaed tor calculating the volume of
water to be evacuated.

Log book and IndsllbU Ink marker. Thla la tor
recording information pertinent to th« sampling
procedurea uaed anJ observations on the environ-
mental aondltlanit at the time of sampling,

Hell evacuation equlpmnnt. In general a pump will
be used to purge or evacuate stagnant water In the
well prior to obtaining the sample (per Diction
3,1.1.2). The size and Rapacity of the pump to be
uaed will depend upon the inside diameter of the
well casing, the depth to water, total depth of
the well, well yield, and the volume of water to
be removed, In some oases it may ba necessary to
use a bailer for well evacuation, RRrl recommends
that the following equipment be used for well
evacuation when applicable.
• Cor two-Inch diameter wells where the

depth to water Is greater than 29 tmti
an laco Model Ho. 2000 diaphragm-type
pump should be used tor well evacua-
tion,
For any well with an Inside dlamstir of
2 Inches or greater and where tlia water
level in the well will remain above 29
teeti a self-priming centrifugal pump
nhould be used, A gate value may be
lieonaaary to adjuat the pumping rate so
.that the level of water In the well o«n
be mnlntalned Above 29 feet, Tin ease
of decontamination tor this equipment
makia It the first choice tor evacua-
tion,

A Ainall-dlamotor* b a i l e r may be used to
evacuate two-Inch wells with a low
volume of water needed to be purged trom
the well,

For large-diameter wella (4 Inches or
greater! whers the depth to water la
bolow 29 fo o t , n IcU'Qi-diams tsr,
linpellor-type, aubmeirnlble pump will be
requirad for evacuation, Qreat caution
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must be taken whan using tlila pump aa It
aan be very difficult to decontaminate
compared to the othor pumps uaed tor
evacuation,

A dry tmrt gas or compressed air regulator, This
Is needed to activate the Isco 2000 pump, nitrogen
gas la recommended, Argon gas or oompreaaed air
can be used as an alternative,

• bottom loading PVC, stainless steel, or Teflon
bailer. The bailer will be uaed to obtain the
ground water sample After the well has been
evacuat"), The choice of the material In bailer
construction will depend on the siti-speclcio
characteristics,

Decontamination solutions/water. Theae will be
used .for decontaminating all equipment that cornea
Into contact with the ground water or contaminated
materials (sea Section 9,1),
Duckets, scrub brushes, and sponges will be needed
during cleaning ot all contaminated «iat«ilal (see
Section 4,1),
Duckets and/or graduated plsetlc palls, Thona
will be used for measuring the flow rate and
volume of water evauuatiid Crom the well prloir to
sampling and also (or containment ot potentially
contaminated water until it can be properly
disposed of It required by the Investigation. A
low-flow, totalising meter can be used where
necessary.i
Camera/film, These may be required tor document-
ing sampling procedures and well locations.

A C t o r assembling all of the required sampling equipment, be sure
that It Ii in working order, and haa been decontaminated,

j.1,.1.2 Hell RvamiAtion

Prior to evacuating the well, it will be necessary to determine
the volume ot water being held In the well casing, The calcula-
tion of the well volume should bi conducted aa follows!

1, Measure wall casing inside diameter,
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2, Determine the static water levil, This should be
meaaured to the nearest one-hundredth of a Coot
below the measuring point nlevatlon, The top of
tha woll casing should be used aa the measuring
point and marked to atandardlie Its location,
(Holm The water Indicator must be cloaned before
use In each well,)

3. Determine the total depth of the well from the
measuring point.

4, Calculate the num.,i.- of llnaar tiet ot static
water (total depth of the well minus the static
water level),

9. Calculate the static volume in gallons ( n r' h x
7,40 gal/ftJ).
wherei

n • 3,14
r • radius of well in feet
h « number ot linear feet oC static water

U Is ERM'a policy that three wall volumes be removed prior to
sample collection. In most canes, removal oC three well volumes
should Inaura the collection ot a representative sample not
Influenced by stagnant water remaining in the well cooing, and
yot not result In avsrpumplng ot the well. Tha latter can renult
In pulling diluted or more concentrated ground water from another
area within the aquifer, If the well goea dry, during evacua-
tion allow It to recover and re-evacuate until at least one And
one-halt (1-1/2) volumes are purged.
Refore evacuating the well, the depth at which to place the pump
In the wall must be determined, In high-yielding wells the pump
should be placed near the top of the wat.r column ratlur than In
the screened area, This toraoo water to move jp tha well caning
to the pumpi otherwise, water may be removed trom tha formation
only and water standing In the will above the screen may not be
evAUuated, This will not occur though It the pumping rate Is
high enough ta cause significant well drawdown, Most1, diaphragm-
type pumpa tor small-dlametor wells ar« not capable ot Clows
greater than one and one-half (1-1/2) gallons per mlnuta,
Therefore, this problem la greatir In high-yielding, (imnJl-
dlamiter wolln. It well ylold Is low to moderate, the puinpa
should be placid at the bottom of the scr-oneil Interval. The tlow
t-Ato at the pumps may be measured using a graduated plaatla
bucket, or a totalising flaw meter in the case ot
pumps,
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The sample muat not bo obUliKul from the pump or bailor uaed to
purge the well, furthermore, any hose coming In contact with tlm
ground water muat be decontaminated before uo« In the next well
to avoid the possibility of arona-aontamlnation. Croas-contamina-
tlon can be avoided If th* rope and die hoit ua»<' luring well
evacuation la dedicated ta oach particular i / i i l an*! /n'.im'smlnsi-
ed between each use In that particular M«H. . t h i n Is noc
feasible, the rope and hose should be decontamlnatou Imtwoen uoa
In each well at the site,

3,1,1,3 gonpiti Aaaulsitlon

The Collowlnq procedure Is recommended for obtaining ground water
samples from monitoring wsllm

It a pump lisa been used to purge tha wall, the
hosei ropi, and pump must be rimoved from the well
and decontaminated and/or stored in an appropri-
ately labeled container if eaah is to ue dedicated
to the particular well. The pump ussd for
evacuation muat be dlamantUd ind cleaned, if
necessary,
It a bailer has been uaed to purge the wull, a
previously cleaned second bailer muit be used to
obtain the sample,
The bailer used for collecting tha sample should
be lowered Into the well, retrieved, and omptlod
to Insure that the bailer la or.ly in contact: with
water In the well,

linen collecting the ground water needed Cor
filling tin sample bottles, the ballar should bo
gently lowered sufficiently Into the water column
to collect or sample unaffected by equilibration
with the atmosphere (approKlmatoly ten feet. If
possible), jerkid gently to Insure r,li« b oll v a l v n
la aloud, and retrieved nt a steady ratn to the
surface.
When trsnatirrlng the war,or from tlm bailor to tin
SAinple containers, care muat be takin to avoid
agitation to the sample which will promote tin
losa of volatile constituents, and promote
chemical onldatlon.
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It A bailor la not dedlaat*d to a apoclfla well,
it must be cleaned between wells. Procedures tor
cleaning of equipment are given in Section 4,i,
Again, all equipment and materlnln coming Into
contact with the inside aaslng ot the wells or the
ground water must be cleaned.

The geouhemlatry ot ground water Is such that sxpoeure of ground
water ssmples to Atmospheric condltlona uan result In aubatantlal
loss ot sample Integrity. Therefore, it la neaeoaary that
Immediately after collection, the samples ara prepared, preserv-
ed, and stored In such A manner as to prevent any changes In
sample ahemlatry, Refer to subsequent aeationa of this document
for the procedures tor sample preparation, preservation, storage,
and In situ measurements.

3,1,2 RMid«,ntial and Municipal

Dome precautions must be taken when collecting ground water
sampled from residential and municipal wills, Proper scheduling
of sampling periods for residential and municipal wills la
Important, It la Important that a municipal well bs sampled
while It Is In A pumping cyclei thus insuring that you are
taking a sample from water that has not bain held stagnant In the
well casing, Residential wells are continuously pumpad, with the
usage rati varying over the course of the day (heavy In the early
morning hours tor showers, etc.i moderate during the dayi and
Iviavy again at ovnnlng during cooking, dishwashing, and shower
uaage). This continuous usage creates an established homogeneity
in the water entering tin residential well, Therefore, the
largest factor Affecting aample Integrity la the resldanos time
water haa spent In the pressure tank (holding tank), Also, when
sampling a group of residential wells In a particular area, bo
sure to sample them over A relatively altort period ot tins, Hhon
collecting more than one round ot samples, make the sampling
periods consistent with rsnpeot to tho time ot day the aamplen
nro taken.
Uhen AAmpllng residential ami municipal wills, alto accessibility
Is normally not A problem, since a limited amount oC equipment
U required, However, accessibility uf the well can aaius major
problema, llefore attempting to sample a residential well,
determine It the well la physlually aaaossllilii (or nampllng. For
municipal walla, check to no« if a spigot or valvn la avallabU
from which a sample aan b« taken, De sure that the sampling port
or spigot la positioned as close to tin will head an poasllua and
prior tn any tyji« n( treatment praaeaoi suuh as A wator softener
ot asrbon filtration unit, Residential walla generally have A
spigot located at tha baao of the pressure tank, Thin l.n usually
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the closest tap to tho actual woll head, Hlion collecting raw
aamplos Crom the tap off the pressure tank, a cold wator Caucot
ahould be turned on and run a minimum ot five mlnutoa and/or
until tomporaturo stabllltatlon (two readings plus/minus ton
percent), pll and/or conductivity may also be used to Indlaata
Crash water is entering the pressure tank, ACter stabilisation
hao been achUved, continue to run tha cold water faucet and
collect samples trom the tap off the pressure tank, This will
Insure collection of a representative sample,
Contact the owner's or operator's ot the wells to do torml no what
tools, valves, hoses, eta,, will be needed, Wrenches may be
needed for opening and closing faucets or spigots, often tplgota
on municipal wells may be too large, resulting in a high-volume
flow which will mnM nampllng difficult. In this case, it will
be necessary to reduce the flow by using appropriate fittings,
Obtain Information tram the operator on the site ot the fittings
required and on accessibility ot the sampling spigot, U may be
convenient to attach a station at hos* to thi lint, .specially
undir very aramped quarters,
Generally, all the equipment listed in thi prevloua section on
ground water sampling tor monitoring wells should bi used during
the sampling of residential and municipal wells with the excep-
tion of the pumps and the bailor, Since municipal wells are
high-volume water producers, there Is no necessity for evacuating
the well, Howovor, the llnea betwoen the well and the aplgot
muat be cleared, For moat residential and municipal wells, the
samples can be collected either directly Into the eample bottles
or. In caoos whore sample filtration la needed, samples can be
placed directly Into the filtration apparatus,
Hhon collecting samples after residential or municipal nyaUma
with activated carbon treatment, a post-treatment tap nliiiply
needs to be cleared oC stagnant water, Sample culituiUn esun
then proceed, usually directly Into the sample container, As
with the ground wster samples collected Crom monitoring;wella, It
will be necessary ta propara and preserve the sampled pi'lor to
storage, Rotor to the later sections ot thin document f.r the
procedures Cor sample preparation, sample preservation, and
sample storage In Sections 4,2i 4,3, and 4,4, rssp«ctlv«ly,

3,2 fliirtARM Mater Sampling

DurCace water sampling may Include tint sampling ot ntiradma,
rivers, panda, or lakes, Prior to sampling, tho surface wotar
dtnlnagt In iuul ai-uund tho AL'«A to be studied ahould bs chorae-
torltod using all available background Information, Including
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topographic maim and aerial photographs, As with all sampling
procodurea, an initial survey of the alto should be conducted to
verlCy sampling locations, This site survey will help to Identify
any special equipment, personnel safety requirements, or proce-
durea which m i g h t be necessitated by terrain or othor factors
specific to the nlto. Heeded background Information Includes) the
depth ot the aurfaaa water body, flow rate, and overall position
ot tin sampling point and/or stream or tributary In the stream
basin, Alao, It is naommended that stream characteristics, suah
as stagnation lama or mixing nones which might attoot the
distribution or volatllliatlon ot constituents in the water, be
noted,
Tha equipment needed Cor most surface water sampling la minima,',.
In tact, in many Instances, the sample container will serve AS
the sampling device, The following is A riaommind.il list ot
surfsae water sampling equipment and accessories!

- Materials Cor sample preparation (»ie Section
4,2),

' - I'tiiqenta tor sample preservation (see Section
4,3),
Appropriate sample containers (see Section 4,4),
Meters, probes, and standard* for in situ miAiurt-
menta (sis diction 4,9),
Appropriate field and transportation blanks. The
type and number of blanks should be established
with thn laboratory conducting the analysis,
(.'haln'-of-auotody labels, Ugs, and record forms
(oeo Section 9,2),
Flow and velocity estimation devices,
Sampling devices, These may Include Anything trom
uso of the sample containers to uno ot a toloncop-
Inq aluminum pale with an attached alarnp and
beaker known aa a grab sampler, Thono can be
bought from laboratory supply houses, otherwise,
a Kommirir nampler can be usad to collect samples
from a particular dopth In the water column. Duo
to prcibleinn which may result Crom the inanonoslbla
naturii oC many surface sampling locatlona, it may
bs appropriate to use a boat to oampls ti
watarn,
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Decontamination oolutlono/water. Tliooe will Do
used for decontaminating all tqulpment that coiiiaa
Into contact with the sampli (see Section 4.1).

Duckets, plastic wash basins, iiarub brualim, and
apongen, Tliaae will be used tor cleaning contami-
nated equipment and materials,

Camera/film. For uoe In doaumentlng sampling
prucsdure and sample location.

Most aurCaae wator samples are taken an grab samples, Typically,
surface water sampling Involves immersing the sample container
Into tin body ot water. Tin following suggestions are made to
help insure that the oamples obtained are representative ot the
body of water being sampled)

Generally, the most repriaintstivi samples of
streams or rivers are obtainid at aid-channel, at
one-half ot the stream depth in a will mixed
stream,

• Stagnated areas in streams or rivers might contain
lonea ot contaminant concentration, depinding upon
tin physical/chemical properties ot the contami-
nants and the position of thise stagnated waters
relative to the source ot contamination.
Hhin sampling A stream, proceed trom downstream to
upstream stations to avoid releasing contaminants
into the water trom bottom sedlmints,
Though the containers uaid to obtain the oamplas
are previously cleaned In tho laboratory/ it In
recommended that tlie sample container be rinsed at
least once, preferably thrie times, with tho wator
to bo sampled before the namplo la takon.

Oampllng muat hot)In at the inspected tones ot
lowest contamination and proceed towards to the
icnes oC highest contamination,

Hhon sampling a pond or other largo atandlng body
oC water, thn surface ar«a may be divided Into
grids, A aeries oC samples mny be taken Crom onch
grid and combined Into one namplo (a composite) or

. separata aamplaa may be obtained from several grid
locations at random, This w i l l Improve the
repranentAtlvoness ot the sample and/or samplea,

Id
f
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A dlncrato composite aamplor may be uaod to
collect a composite aampln at a specific location
over time or proportional to flow.

Can should be taken to avoid excessive agitation
oC tin water which can reault In the lass oC
volatile constituents,
Do not take a surface water sample at the aur-
faci/water Interface unlnss sampling apnclflaally
for a known constituent which la immiscible with
water (i.i,/ such as all which floats on top ot
water), Instead, the sample container should be
Invortml, lowered to one-halt the water depth, and
held at about a 49' angle with the mouth oc the
bottle facing upstream,

Generally, surfaoi water aamples are more stable than ground
water samples biaause thesi waters tend 'to be in equilibrium with
stmosphiric conditions, Therifori, samples from these streams
will not undergo significant ohA.igea in watir chemistry upon
extraction trom thilr environment, llowivir, it la beat not to
assume that the aurtace water samples can bi lett unattended
After collection. Hence, It la necessary to prepare, preserve,
and atore the samples appropriately as described In Sections 4,2,
4,3, and 4.4 of this document, Also, it la important that all
the in-sltu measurements described In Section 4,9 ot this
document be performed Immediately after sample collection,

3^? (ledlioent
The colloctlon' of. ludimont samples from ponds, lagoons, or
streams Is normally not a difficult task unliss sampling Is being
conducted Af, great depth, In which case A boat and speolailied
equipment would be necessary, Caution must IM takein to obtain
samples which will be reproaentatlva of the contamlnanta at
Interest versus tho sediment materials present, For example, It
la unlikely that absorbed organic constituents will be found In
high concentrations In coarse-sited msterlals, However, tho
finer materials which are moat likely to absorb organic contami-
nants from stream waters may not be located within the Immediate
Clow areas oC the stmam transporting the contaminants, rather
they would bo loaatad in less turbulent areas.
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A ravlow ot site background Information may glvn an Indication of
the type ot uonatltuenu present In the aedlments and the typo oC
sediments to be collected, It la Important to consider the
Collowlngi

Constituent!) which may have a C C l n l t l e s Cor
particular oedlmunt types,

llydrogeologlaal InCormatlon which may help
establish a relatlonahlp between the aontaminant
source and the contaminants In tin sediment.

The pll of th« surtsce water over tha sediments,
Unusual pit conditions may Influence contaminant
priclpltatlon.
Several sediment samples should be obtained from
thi area nearest the suspected contaminant point
source. The no samples should Also be collected
trom various types of materials near the soura*.
(I.e., aoarie gravels versus tin* clays) to
dvtermini thi relationship ot thi contaminants to
thi sediment material,
Samples should be collected programing Crom
downstream to upstream to prevent tin releaoi of
potentially contaminated sediments trom ono
sampling station to another further downstraam,

When developing a sampling plan Cor the collection ot sodlmsnta
from small streams or surface dralnageways, It la Important to
addrias possible effects of runoff which may have occurred many
yoars prior to the time ot sampling, Consequently, It Is often

e sedlminta beiimiif £ UUnc to tost only the surface sedlminta because erosion
and deposition ot additional stream b«d sediments in tho Inter-
vening years could have tormid a cover ot uncontamlnatod surface
sediments over potentially contaminated sediments, TheriCoro,
the following procedures am1 recommended tor the collection at
aamploa trom small Btreamal

Asaiss which side at the strnam roceived contami-
nated aedimantfl from ovorldii'l flow and aolluct
samples on that side ot the stream from mld-atroAin
to the stream bank,
Ualng a shovel, core or bucket SAmpler, collect a
surface grab or aompoalti sample of thn f.op sin
Inclioa at sndlnont.

>\ '•,00'
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At these sarnn locntlonn, collect another grab or
oompoalto sample at an approximate depth ot six to
twolva inches,

Tho number ot dumpies collected At each location
ahould bo proportionate to tin striam width (l,e,,
tlirea samples from a alx-taot wide atreara should
auCClclently aharacterlio aedlment quality),

CompAratlvily, when sampling trom largo rivers, ponds or lakes,
it may be necessary to lay out a visual or surveyed grid, if
poofllblo, and composite esmples or collect grab samples from
either random or regular locations within tin grid.

After determining the rolaUonihlp bii.wa«n lh«
constltuenta and the sediments, « sampling plan can be prepared.
Thi Colluwing la a Hat ot recommended sediment sampling equip-
ment!

rlAtiirlala tor sample preparation (aei Stction
4.2).

• Appropriate sample containers (see Section 4.4).
Chaln-of-cuatody labels, tags, and record forma
(an Station 9.2) ,

Log book and Indelible Ink marker. Thin la (or
recording Information pertinent to the sampling
procedures uaed and observations on tin environ-
mental conditions at the time of sampling.
Sampling devices, Ssmpli devices may rango from
tho sample container sn<5 » trowol, to moro
elaborate power-driven devices. Bee tho dlacua-
olun bilow on sediment sampling technlquea,
Dicontsmlnatlon aolutlono/water, These will bo
uaed tor decontaminating all nqulpmont that cornea
Into contact with the sediment and the nampllng
d* vices (see Section 4,1),
duckets, wash basins, scrub brushes, and sponges,
Those will bo uaod tor cleaning ot all contaminat-
ed materials,

Cam«ira/f Urn. for uaa In documenting sampling
pronoUiirofl and namplo localiann.
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Very simple techniques can usually be employed In collecting
soillmont samples, Itolow are some auggoated tealinlqueo Cor
sediment aamplingi

Aa previously mentioned, In small, low-flowing
streams or near the ohr.ro ot a pond or lake, tha
sample container, a shovel, or hand-operiited
bucket auger may be used to scrape up aidlments.
Tin sediment must be diwatired aa much as possibli
so AS not to reflect soluble concentrations in tha
water.

To obtain ledlmenta trom larger streams or further
from the shore ot a pond or laks, a beaker
atUdtfid to a tslsflcnplng aluminum pole by means
of A clamp may be used to dredge sediments.

.9 obtain sediments from rivers or in deeper lakes
and ponds, a aprlng-loadid sediment dredge (Rckmsn
dridge) or binthlc sampler may bi usid. flevoral
types ot sediment core samples exist for special-
lied sampling ot sediments.

Lastly, all the equipment used should be decontaminated between
the sampling stations using the procedures described In the
following section.

3.4 tloll

There Are two typei ot soli samples! surface (consisting of the
top two foot) and subsurface (below two feet), In moat cases,
both typos will bi aallicted as grab samples, Although, In some
Moon composite sampling may be usitul for obtaining data alioiK
contamination aver a wldo area. This provides a rough astlmata
ot tin ovirall ixtint and mngnltudn oC contamination, whlU
reducing the analytical coats, llowover, when composite aanpllng,
It la Important tlut extmme aare be Cakni In documenting tho
location and depth oC thi composites.

1,4,1 mirCaou floll

Listed below are throe possible scinarloa Cor the collection oC
nurCaco noil sampleo over a large ariai

tho total araa may be divided by a grid system to
identify npecicia sampling loeotluiilii

3003
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1C the area la large and It complete charactorlia-
tion is rnqulred, a random sampling approach may
be uned to reduce tlie number of aamplea. In this
instance, the area is Ial4 ant In a grid and
sample locations determined randomly) and
an extremely large study area uan also be divided
by grlda with soil samples being composited trom
several locations within the grid.

The list of equipment necessary tor the collection ot surface
soil samples may be minimal, depending upon the analytical
parameters to be determined. As previously discussed In Section
2 oC thin document i thi sampling devices may bi constructed of
either I've, linoat polyethylene, Teflon, or acalnl-sa steel,
depending upon the parameters of Intiroat, The following is a
list of equipment necessary tor thi collection ot aurtsoi soil
sampliat

Materials Cor sample preparation (sue Section
4.1),
Appropriate sample containers (sea Section 4.4),
Chsln-of-oustody labile, tagi, and record forms
(see flection 9.2).
Log book and Indelible Ink marker, This Is Cor
recording Information pertinent to the aampllna
procedures used and Information on environmental
conditions at tho time of sampling.
Sampling devices, amorally, these Include a
scoop or haiul trowel constructed of appropriate
material, Howovor, In none CAAIO, shov-is, ploKn,
haea, and/or hand augera may bo neceanary,

Decontamination solutions/water, These will bo
used Cor decontaminating equipment (son do oil on
4,1).
Uucketa, plastic wash baslna, no rub brushes, and
sponges, Thono will bo uaed In the cleaning of
contaminated equipment,
Camera/film, for une in documenting sampling
procedures and aample location,
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Oral) oamploo oC aurfaco oolln ara collected by placing tho
scooped or troweled sampln Into an appropriately slued bottle,
However, composite soil sampling requires considerably more
caution, Uopundlng upon the numbur of samples to be collected
and the area to be ooverod, the soil samples trom various areas
nhould bo placed Into an appropriately aonatruatad pan, thorough-
ly m i xed, and an appropriately ailed aliquot taken, It la
Important that the volume ot aoll Crom each location lie aa
Identical as poaslblo, Hhen ponalbli, It Is recommended that
composite soil sampling only be conducted when the soils aro
relatively dry. Hot satin are vary difficult to work with thus
making the collection at a representative componltn sample
difficult. Since It la necessary to split the ssmplen and expose
them to the atmosphire prior to storage, It In Impossible to
collnnc representative compos I to soil sample tor volatile
constituents,

3,4,2 Subsurface floii

subsurface soils can be collected either as grab or composite
samples, The same precautions far composite sampling ot aurfaoa
aolls apply to the compositing of subsurface soils, Although
this document does not generally dlacuaa aafety factors involved
in tin collection of samplis, It la Important at this point to
note that tin collection at aubsurtaai aoll samploa can consti-
tute a oubntantlal aafety haxard, The most Important safety
factor Involvnd la the avoidance of burled containers or pockets
ot highly contaminated material, A thorough background informa-
tion search ahould be completod before obtaining subaurfoae
namplos, At A minimum, a metal detector survey nliould also be
performed at altea when burled materials are suspioted,
amorally, the problems encountered In tin collection ot subsur-
face noil samples aro similar to thona encountered In the
collection oC surface soil aamples, Additionally, subaurface
sampling must also address the depths from which tho samplas will
bo obtained, The overall approach Is similar to thnt discussed
previously tor surface samr/llng, uonnlderlng the aspects ut grid
systems and random vornua specific sampling locations, Tho
depths at which samples are to be taken will dspind upon the
Aiispected contamlnanta, tlnlr general mobilities, And the method
by which they have entered tho subsurtsce environment, Generally,
oubaurCaco aamploa can bo obtained by three metliodai shallow
subsurface nampllng by hand-operated equipment and deep aubnur-
Cacs nnmplon by use oC a drilling rig or a backhoe,

Id 'de |iii|ie difi'n'd HI "id di d n i e d nn' iii ii'dilddi'e m l'i'(|(l>fe us f d i s
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The following Is a list oC rocommandod aqulpmont Cor nampllng
subsurface sollai

- Materials tor sample praparatlon (see Section
4.2).

- Appropriate onmplo contAlniro (nee Section 4,4),

- Chsln-of-custody Isbils, tags, And record forms
(see Section 9,2),
Log book and Indelible Ink marker, This Is tor
recording Information petlnint to thu sampling
procedure)) usid and observations on tit* nnviron-
m-ntal condltlona at cho time of sampling and the
location.

Sampling devices (depending upon tin sampling
methods disorlbid In tin following paragraph),
Decontamination solutions/water. These will be
used for decontaminating all equipment that comes
into contact with thi soils and thi inside of the
casing or auger fllghta (an Section 4.1).
Ducketa, wash baalne, scrub brushes, and sponges,
These will bi usid tor equipment decontamination.

Steam cleaner. A skism cleaner should bo used
when attempting to decontaminate large pieces ot
equipment such as auger flights.
Camera/dim. Tlinae ara Cor ua« In documontlng
sampling procedure/) and aampli locatlonn.

i
Depending upon thn depth and typo ot samples to be collected, a
varlnty of methods are available tor sampling nubourCaco soils,
Them Include)

- A ahovil which may bo uaod to depthn oC aovaral
Inches or acvaral tint, depending an noil typoa,

A slotted sampling trier which la limited ta about
two and oni-halC (2-1/2) to throe dec,

- A hand auger may be used to collect subsurface
nainploa at dopthn up la four to five tout!
howevor, It mixes and thua destroy* tho cohualva
structure and atr<itlgrAphla aharaatar ot CMS soil
preventing datallod soil doncrlption.
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A liAiul-drlvui) nplIt-spoon oomplor provides a means
to obtain somewhat undisturbed core namplos. The
depth will again bo limited by the soil type,

Drill rlg-operntod sampling devices, These may be
placed Into two categories) (1) solid stem augers
aiul (3) hollow atom augers. Hlth solid stim
augfn, materials are mixed an brought to tin
aurf'ici, making representative samples Crom
discreet depths Impossible to obtain. Hlth hollow
atom augers, «Ither a split-spoon or Shelby tube
can be uaed far aampli collection.

Soil aamplos may bo collected trom a backho*
trench, It Is impliaolnd Lliet at nu tlmo sliuulU
the sampler enter tin baokhoi trench, A contami-
nated air supply or possible caving makes this a
dangiroua situation, To collect samples from tint
pit, a long-handled bucket auger or the backhci
buokit may be usid to collect the soil trom thi
desired depth interval,

Lastly, proper decontamination procedures, discussed in Section
4,1, should be used In aliening all the soil sampling equipment,
Sample preservation tor soils is not as imperative although
volatile organic soils should be kept cool, and EKM recommends
refrigeration of all soil asmulss,

Mr Haggling
Air a«ifl[iitng oC a hntardcjun waoti alto U uno C u l In annoanlng
potential advorae linn .1th effects cauneKl by tin InlmUtlan ot
orqanlni or Inorganic oonatltuentn. Organic compounds volathlng
Into th« air trom surface streams, lagoons, open drums, or
rionbamlnstod soils, an wall aa Inorganic pnrtloulaten, such a a
asbiiatos or lead, may be collected In sampling bags or tubes and
Aiialytad to determine the specific constituents and thair
resp,-"tlve concentrations,
Afl previously dlscuasod w i t h the other types at environmental
sampling, an initial aurvoy ot the aite in necessary to provida
background 1 .formation neadsd tor the design ot an eCCeotlvo air
sampling program, This background information Includes! Identi-
f i c a t i o n oC personnel safnty requirements, ths loaatlona oC
potential contamlncnt souras araas, location oC a background
sampling ntAtiun, and prevailing upwind and downwind directions,
Alao, 1C tho typos of constituents that are being monltond are
known, thon tin nampllng program Ahould bo dealgnod to bitter

.1.103'J'!
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detect theno conntltuontn, For examplo, heavy organic compounds
will migrate along tho ground surface and should be aampled at
ground lovil,

The equipment nnoded for air sampling la minimal, Sampling for
otjanlc count I tunntn w i l l only bo addroaaed In this nectlon,
BAnipllng air tor organic vapor la performed by drawing air Into a
asmpl ~ collection bag using an Analytical Instrument, Development,
Inc. , jrtable organic Vapor filter (OYrt). Two design features at
tho Model 900 make this type at sample collection the preferred
method. The first Is that the detection system used In tho Model
ttno is tin Photolonliatlon Detector which Is a non-deatruatlvo
detector, making It possible to run thi sample through the
detector Into thn sample baa without changing the character of
the aampli. This makes It possible tor the collection of the
exact sample which may aaune a high reading on the meter. The
feature ot the Model 9(10 that allows this sample collection is a
positive displacement pui.iping syatam used to draw the sample Into
the Modol 900. It la than A vary simpli procedure to attach the
sample bag to thi exit at this pump and trap the ssmpli after it
has passed through the detector.
Desldes tin OYM, the other neceaaary equipment needed for air
sampling la as follows!

sample Collection Dag, Tin material and alia ot
the sample bag la dependent upon the constituents
which aro to be analysed, A one-liter a I no is an
acceptable sample volumi for moot analysis. Hhon
analyilng tor organic compounds, absorption of the
organic moleoulis onto tin surface of tha bni;
beuomoa a serious problem, It Is suggested that
tha bags be constructed or at least llnod w i t h
Taflon or palyathyleno ta minimi** th« amount; c>C
absorption,
Intake Collection Tuba, Thla may be conntructud
of a relatively Inert m a t e r i a l , such mi Tygon,
which can b» dlaposoU of aftnr the aolin'jtJ,on oC
•ach aamplo,
Chaln-oC-cuntody labels, tags, and reuord Cormn
(aoo Section 9,2),
Log book and Indeliblo Ink marker, Thin la Cor
recording Information pertinent to the SAmpllng,

Uamora/d lin, For unn in documuntlnq nampliii'j
procoiluron and aamplo locations,
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Tho actual colloctlon ot tho namplo la A relatively oaoy ops ra-
tion. The bay is attanhed to the OVM using tin intake tubing,
The OVM Is switched on and air Is pumpod through the OVM, out the
exit port, and Into tin sample bag until the bag la atitf but not
burnt Ing, Tin OVM Modal 900 pumpn at a rate of 900 ml per minute
which will C l l l a oin-llter bag In Approximately two minutes.
During tilling, the OVM readings should be recorded Cor compari-
son Ho tin final analysis, After th* bag la tilled, tin valve on
the bag In closed, and the bag is detached from the Intake
tubing,
It nhould be noted that Air aamplea cannot be collected as
composite aamplea alnci the bag may not be sialod and opened
again bfiCore analysis, Also, atnlyain of tin uuiiaLltiinito In tin
bag should be conducted an soon as possible to prevint poiaible
absorption ot organlas onto the ourface ot the bag. Daokground
Information on site condition* i;«n bi obtained by collecting an
upwind sample at tin aiti. During the sampling period, recording
ot tin general weather conditions such aa wind direction*, wind
spud, temperature, humidity, and degree of aloud oovir may prove
useful in the assessment of the results, Saaousi high humidity
and/or dampness Interfere with the OVM intake system, air simples
may not bi collected during precipitation events.
Other than sample labeling, logging, and ahaln-of-custody, there
Is viry little preparation needed (or air samplsi, Organic
samples should be kept cool, (about 4'C) as proscribed In Section
4,3 of MI./I iinaumont. Tim Intake tubing should be discarded
after aaah sample In collected, Most collection bags are
reusable and should be properly purged according to tin apialtl-
aatlono ot each individual manufacturer.

.110.'
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Post aampllng procaduraa Inoludat (1) equipment decontamination,
(2) sample preparation, (3) unmple pronorvatlon, and (4) sump In
storage, Addltlonallv, In many c«n»n, In-Cleld measurements of
certain parameters may be required,

4.1 Bnnlpmnt Deoontai>tn.A.yon
All non-disposAbli equipment uasd for the collection, prepara-
tion, preservation, and storage of thi environmental samples m'.m.
be cleaned prior to their une and after each subsequent use,
Unless the equipment and materials being used are disposable or
ot sufficient number so as not to bi reused during any one
sampling period, decontamination will have to be conducted in thi
field, field decontamination can be A tsdlous and expensive
chore, as ic can require taking Into tin field a sliable amount
ot equipment ami reagents, It possible, attempts should be made
to minimise field dfontAminstlon.
The materials needed for decontamination Are dependant upon the
equipment to be cleaned. The following Is A very ginm Allan!
lint of equipment to be un«d during diaontamlnatloni

Cleaning solutions, These will be dependent upon
tho Itema to be cleaned and tin paramitera which
are being analysed,
Viator, In nomo caaen, tap wator may bo adequate
tor Initial or Intermediate rlnnes. Tho final
rlnnon, however, must be with dolonlisd/dlstlllod
water,
Storage veaaola, Theaa will be uaod to transport
largo volumen ot daionlmd/dlstilled water to the
alto, It la recommended that f I f tain-gallon
plantla osrboys with a spigot positioned noar tho
bottom of the tank bo uaed,
Ituckotn and wash banlnn. For use In tin washing
Aiul rlnning of equipment,

300 .<!''
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A drying rack, All materials and equipment muat
be dried prior to additional uai, t'apor towola or
Chemwipos should nut be unod Cor drying nurtaceo
of equipment which come Into contact with tho
oainploi,

- I'apir town l» arid Chomwlpoo, for use In cleaning
all outside surfaces or surfaaea that do nor, aomo
Into contact with tho sample,

Basically, there are two typos of recommended field cleaning
procedures. Hhon collecting asmples for Inorganic constituents,
tin following procedures nro roaommendedi

Hash with a non-pnosphate detergent (or etoam
glean).
ninsi with tap water,
Hash or rinse through the use of a squirt bottle
with A dilute nitric add, A one to five percent
nitric acid solution la adequate.
lUnaa thrie times with dilonlxed/dlatlllod water.

Hhen sampling for organic parameters, tin following cleaning
sequence is riaammendedi

Hash with a non-phosphate detergent (or atoam
clean.
Ulnae with tap wator,
ninsi with reagent-grade acetone,
Triple rinse with delonlied water.

If analysed are to ba conduatid Cor ammonia or nitrogen com-
pounds, It Is necessary that a one to five percent solution of
hydrochloric add be used In pine* of the nitric acid bach. 1C It
in found Chat persistent stains or water marks aro pronont, ic
may bo desirable to use a chromic Add solution aa a further
cleaning procedure, llawiver, both hydrochloric acid and chromic
acid are ejtromiily corrosive and, It possible, their use nhould
be evoided~whTrr~in tin tiold.

larger pieces of equipment may require apeclallied decontamina-
tion procedures, The small-dUm*ter bladder-typo pump can ba
decontaminated with the use of two specially-designed decontami-
nation tanks, These tanks can bi constructed ot a three-toot
flection ot tour-Inch I.I). I've pipe with sn and cap placid on one
and, Tim pump Is set Inilde one tank along with thru r,o five
gallons oC clean Kip watsr, IIy pumping the clean tap water Crom
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tin tanks, both the outalde and Inside ot the pump can be
decontaminated, A f t e r tha tap watar wash, tin pump should be
appropriately cleaned as por tin above procedurea using delonlxed
water and the second tank.
Thi tubing unod tor a centrifugal pump can be decontaminated by
pumping tap and then diatllled water through the tubing. The
outside of the tubing can bo decontaminated by use oC A pressure
sprayer. To avoid aross-uontamlnat'qn, It la recommended that
thn PVC tubing be didloated to oaoh well and cleaned botwami
uses.
Larger dlametiir submersible pumps are difficult to decontaminate
an'! for Mils reason should bo uaid only whin absolutely neces-
sary. These pumps have high flow ratis and large volumes at
clean water are needed to dsoontamianti tin inside of the tubing,
In moat cases, tin coat of c.ln tubing tor these pumps is prohibi-
tive to dedication ot tubing to each will, A preaaure sprayer
can be used to effectively decontamlnsti the outside of the pump
snd tubing. At sites where a clean tap water source Is avail-
able, thi aubmerslble pump should also be decontaminated by
pumping 79 to 100 gallons through it end thi discharge Cubing. A
49-gallon polyethylene drum haa bun dedicated tor this use.

4,2 flaiopi* Preparation
Immediately before sample collection, each sample bottle should
have A label attached which Includes the tallowing information!
namplo identification, date, time, aamplsr's name, analysis
requested, and the nlto name.
Hhithor or noc'a ssmplo Is to bi prepared prior to preservation
and storage dopends upon the nnalynio to be conducted and tin
type oC s.tmple collected, 1C dlnnolved metal concentration!! ara
dealrid, thin the sample muat to filtered In tho Cleld immiidlatu-
ly a C t e r collection, rioM filtration ot surface water namplon
In not as critical as filtration or. ground wator samplea. Surface
water samplaa generally n n i n t in iiqullibriuiri w i t h atmospheric
Dominions and, aa such, w i l l nut undergo rapid change a C t o r
collection, However, ground wnturs tend to be more reducing and,
precipitation will occur 1C tho uample la not tillered ImmidUcs-
ly After withdrawal,
It In recommended that all surface and ground wator samplis ba
filtered using a flartorloun", or llalgena" filtration apparaCufl or
A Hllllpors" proaaura f i l t e r , depending on th« quantity and
turbidity at Clio namploa (Klguris 1, 2, and D), Tho Sartorlun"
and tlalgono" apparatus in Inort with runptcc to metaln and a loo
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Sartorlous Filtration Apparatus
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la a olosed syotom which will prevent oxidation of tin nample, A
,49-mlaron poro alted membrane should ba used (or sample filtra-
tion. The sample may bo pumped through the (liter using s
standard laboratory vacuum pump or a tlalgene hand vacuum pump,
The nllllpor«n preaaure (liter can be used where largo volumes of
sample need Co be (lltored, or die sample Is entremoly turbid,
This pressure (liter allows Cor rapid duration and la con-
structed of all stainless steel and Teflon" maiiorlaU. A ttj gaa
sample Is needed to operato It, Samples being aollnctea (or
organic contaminants need not be Cleld filtered.
in general, soil and sediment samples are not prepared In Cha
(ield, However, In canon where composite samples ara being
collected, U may someclmea be desirable to combine and split the
samples in the Clsld, In these cams, it will be necessary Co
sieve the samples to remove Urge/ non-repmsenCative Creations
and than Co split the same using A soil sample splitter. This
procedure, however, will ba extremely difficult If thi soils And
sedlmincs am damp or wet, In this cane, it will be necessary to
return the Individual aliquot* to the laboratory for preparation.
As stated previously, samples collected tor volatile constituents
cannot be composited,

Oanplo preservation
U U Impossible to completely stAblllse every consCltuent within
a sample, At best, preservAtlem techniques can only reCard tin
chemical and biological changes Chat continue after the sample la
removed from its environment, 1C the sample environment Is
slgnidcsntly dUdrint from atmospheric conditions, ths sample
may undergo changes which w i l l render 1C non-repreasntatlve oC
lu original environment, Methods of preservation aro relatively
limited and are Intended to retard biological action, hydrolynln
ot chemical compounds and complexes, and volatility, Generally,
preservation methods are llmltsd to pll control, chemical uddi-
Clorii ritriguratlon, and (reedng. Table 1 gives roaummomlod
volume sixes, container types, preservatives, and holding tlim-n
(or a variety of standard water quality parametira, Please be
aware that preservative techniques are continuously changing, And
these should be routinely cheoKed,

Sample preservation should be performed In the (Ield Immediately
a f t e r namplo collection and preparation, in many oasos whore pll
control or additions of roagentn are required, nepnrato beetles
And prenervatlven may be supplied by the laboratory, In oCher
canon, die preservatives may be plncod directly In the sample
boctls prior to collection,
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1 Tlw ERM droop.

,. ' Toblol
RccQininundntlon For Sampling And Preservation

0! Samples According To Moasuromont
Vol.
K«<V , Holding

Mti»ureiTn.nl fjinl) Coninlnnr1" ['rciervnilvo Time"1

100 Pli»|ltil P«i(itfiln
Color W r,Q Cool, VC u Hn.
ConduoinM 100 P,0 Cool, VC ]« Hn,'"

r

Iliidnni !W I'.u Cool, t'C I Mot. '"
UNO) 10 pll < 2

Odor 200 0 only Cool, VC »' |(n,
pit 11 P,Q Oil. M till I Hn,
Hnlilui
nimiiiu too r,a CD«I, vc ,? on,
Non. too P,Q cool, vc i DI>I
Tout 100 (',0 Cool, VC ; DIJI

too i',a CM vc ? DIM
MIIIK (000 I'.Q Noni Htq, 24 (In,

T<mp4iiluii ' (OX) P.O Oil, on Illi No HoMlng

Tuiliiilll; ' (00 P,0 Cool, VC 7 Diyi

100 MLIJ(|

loo |',Q mn, on till 6 MOI '"
UNO, lo pll <1

1W (lliir on nn 6 Mm.

Tt))l1 IW P,0 ((NO, lo pll «1 6 Moi,1"

/d /de in!,)!' d i d n e d di thn dliiiin1 d no I iis l e d d d d f e m fi'iillifi' in Hid
didel'i if'd din' fn ind idlinliMd rnl'm m c n « d i / i n n nd the ni/||lnid' |iii||i'.
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Table 1(Cont)
Vol.
Rcq. Holding

Mcaiurcmcnl (ml) Cgmnlnef'" I'rocrvinlvc Time'"

Minury
Oliwltnl • 100 P,0 • "• filler oo ill) }| DI/I

UNO, lo pll < 2 (Oliu)
II Diyi

(Hud
p|,,Ht)

Tout 100 P,0 UNO, lo pll < 2 )l Diyi
(Olui)
U 0<r.
PIllllQ)

JOB Inodinln, Non-M>lillici

Acldliy 100 P,0 Nooi Rii) U Hn,
(Mhillnlir 100 P,0 Cool. VC 24 I In.
n,omlili 100 P,0 Cool, VC M /(,,,

».

Cliloilili M P,0 Noni l\iq, , 7 Di^i

Chlmlni 200 P,0 Oil, on till No HoMln|
Crinldn WO P,0 Cool, VC 24 (In

NiOII 10 pll 12

riuoddt XX) r.Q Noni P,ii|, } Qiyi
Iwlldi , 100 P,0 Coal, VC ]» |((v

Nluo|in l

Ammonli *CO, P,0 Cual.VC 24 (lit
11,10, 10 |ill<l

Kjildihl, Toiil 300 P,0 Ciral, 4'C iMIii1"
11,10, 10 pll < 2

Nlliiu plui Niiini (00 P,0 Coal, 4'C l4||,r"
11,50, m (ill <1

100 r,0 Cml, 4'C n ||f,

W P,0 Cool, 4'C 4| ||,,

Id Hie imiic |( i fine d (n /lid d l i i i n e d not di ii'ddiil'd1 "'^ fi'ild'fi' il^/dd
1'iidi'f, if (s line (n siilnfiiiiildid I'nl'm m e n i i d i / i n n nd dn1 nid|diid' /id||i',



ThaGRMQioup.,

Tablo 1 (Cont)

HO P.Q

I/'.'IM),
IM ll

Vol.
R«l- Holding

Meayuremenl finl Conialnef1'1 I'rcicrvnllvc

Dlnolml
1'ioln JOO ( 0 anl|r On, oo ilu No llolilln(
Wlnklii JtW 0 only Pli on ilu 4.1 ||gu(|

Nioiphonit"
Onlio-
photphilf, H P,Q Flllir on ilu J4 |(a'
DluaUnl Cval, 4'C

llyilrolrubli W P,Q Cool, VC ' H |(rt.m'
II,SO, 10 pll «2

Twit ••••••• JO P,0 Cool, VC 14 uii,'"
11,30, lo pll < 2

Toitl. K r,0 Hliir on ilu 24 Hit,"*
DliMlvnl , Cool, 4'C

11,90, 10 pll<2

nun M r ontr Coot, vc ) DIM
iulltii M P.O Cool, 4'C 7 Oiyi
Sulflili )OQ P,0 2 ml line 24 Hn,

ICIIIII

10 P,Q Oil, on ilu No
400

DO" , 1000 P,0 Cool, VC ]4 |(rli
COO )0( P.O 11,10, 10 pll < 2 7 Dl)|ni

OH * OIIIM 1000 0 only Coul, VC ]4 ii,.
||,JO, 01 IICI m p l l < l

0(|inl< MltK") ]J p,0 Cirtl, VC 14 n,,
11,10, 01 IICI 10 pll «1

1'lnnollci JOO 0 onlj Cool, 4'C J4 11,.
Idl'O, 10 p l l < 4
10 i Cu50,M

||Mi
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Tablo 1 (Cont)

Vol.
Rcq, Holding

Mcaiuremeni (mlj Conjolner"1 Prcierv»i]yfl Tlinc1^

NTA » P.O Cool, 4'C 24 Hn,

Men ipttlnt Ininuciloni for proirvMlon and mnpllni in found with itch prottdun it
diuilid In Dili minuil, A iinitil dlicuiilon on timpllni wmr ind Indyiiriil wiiuwiiir miy
bi found In ASTM, I'm J1, p, U-H (1970) Muhod D.JJ70,

, Pintle (P) or Glut (0), Tor mult, nol.fiihylini whh i polypropylini cip (no llnir) It
prilirrid,

, ll ihould bi palmed oui ihn holding tlmn Hind itovt in ricommindid for p/opirly
jirnirvid iimplti biud on (unruly mllibli dm, ll Ii rnoinliid ihn lor lonn umpli
lypn, lAiimlon ol ihni limn miy bi ponibli whlli for oihir lypti, iluu Hmrt miy bi too
lon|, Whin ihlpplni iciulniotu pnvtni ihi <IM of ihi propir pniirviimn uthmnut or ilu
lioldlni ilmi It (Accidid, tuch u ilu cm of 124.hour compoilu, ilu Hnil npoiud dm far
Ihcii umpli) ihould Indicaii Ihi ipnllle vihincc.

i, If ilu umpli Ii iiiblllnd by coodni, ll ihoulil b< wnmid 10 JVC For nidlni, or iimpiinun
carncnon midi ind ictulli nponcd il U'C,

I, Whin UNO) cinnoi b< utnl IKMUK of ihlpplni iciirlciloni, ihi umpli miy be InJilally
pinirvid liy Icing ind Immidliitly ihlppid IQ ihi liboniory, Upon ncilpi In ihi libomory,
Ihi tinipli mutt IM icldlllid lo i pll <1 wlili UNO) (normally j ml lit IINO/llur u
luflleHni), Al ilu ilmi uf inilyik lh« Miiipli conulnir tliauld In iliuiouihly (mm) vnih | ,1
UNO, ind ilu wnhln|i iddid lalhi umpli (viiluinecaincilim mty bi requlml),

6, Dm abiiinid from Hnionil Cnloicimini lnvciij|ilioni Ciniir-Dinvii, Colondo, luppon a
four.wick haldlni lime lur Dili piiiiniur In Siwingi Jyinmi, (SIC Wl),

fd I
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jt4 pftupla fltormjo

The ideal aamplo bottla muat bo conatruotad oC n non-reactive
material, In ijonaral, thorn are throe typai oC matirlal Crom
which aampla bottloa ore mad«. Theao iroi plaatlc, glaaa, and
Teflon. In general, aamplio collected Cor metala and general
water quality parainotora ara 'Unrod in plaatic bottlai. uamplaa
oollactod Cor organic analynla are routinely placed in glaaa
battloa oC various typea and alsoa, depending upon the particular
analyiln to ba conducted. Table 1 glvea a Hat oC recommended
aampli containara and their volumaa, In moat oaaon, bottloa will
he auppllad by tha laboratory conducting tin analyaia,

_In-rUl«l
An dlioudood privUmnly, ditormlnatlon of mrapU pll, Bo, Rh, and
ttmpiratura on ground and ourCaci waturii roqulro in (l«ld
numurimontrt taKin tmmodlatoly attor ganplt collodion, Although
In'fiold raiaaurimants aro mo to orltloal for ground watir laiplta
than iaraplifl Crom aoratid nurCaoa watora, It la rooommondid that
miaaurininti ba taKon aa soon ai tha aampla ia rimovod Cron U«
ln«altu »nv Ironmont , Hhon poaalblo, imaauramintii nay ba mado
dlnctly in tlia wall to avoid tin ioaa ot aamplo intigrity,
An aHornatlvo mot hod (or in-oltu maaauromanta la through tha uaa
oC a "cloaad call', Thla ia particularly applloabla Co ground
wator ictaiuromanta whoro pumpod watar can ba uaod to (111 up a
oloood oontalnar in which maaaurimint probai havo boon previously
irifltallod (aloaid call), ACCor ramovlng all hiad apaoa Crom tho
B I on ml dull, Ui» call la cloiad U sEffloopherlc conditions through
tha uaa oC two, atop aooKa. Thla alloua niaiauromantu on ground
wator aamploa to bs mailo «a don* to ita original, reducing
anvlronmant na It waro in thi Cor mat Ion, and illminatoi orror due
to atmoapharla on Ida t Ion o( tho lampla,

Prior to oonduotlng thn In-Clold muaauromint, tho namplorn or
(laid tiara rauot raiflow tho oparatlng manuala Cor tha iqulpmom LO
brt omployad and guarontoo that all oC tha inatrumontn niul prnbrci
ara propirly atnndardliod, All maaaurimanta nhould chon bg
oonduutod aaoording to tho procoduroa outlined in tho Approprlata
operating manualo,
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flBCTION 9

OAMI'1.1! PACRAtJINO, BIIIl'PIHd, AND
ciiAiN-or-cuoTorjy, PHOCRUUHRB

Once tha aamplaa have bean collaotad, prepared, preaervod, and
appropriately atorod, they muat be packaged Cor aliipmant and/or
delivery to thi laboratory, In addition, Crom thi time oC sample
uolliotlon until the analyaaa have been completed, chain-DC-*
uuatudy |ii'uu«duL-ea muat ba Collowad to Inouro the pmpor )m ml ling
and poaaeaalon oC the nainploa, Thla aaotlon outllnaa procadurrta
Cor the paoKlng and ahlpplng oC environmental aamplaa, and
ganiral chaln-oC-cuatody procedure,

^,jui papKaglnq and dropping Prooodurea Cor BntUonMntal Oa»pUii
All Individual lamplo contalnira muat ba placed in a atrong
outald* ahlpplng container, It la recommended that Cor till a
purpoae a metal or atyroCoam Iniulatid goolar be uaed, Tha
Collowing la an outline oC the prooaduraa to ba (ollowadi

Ualng Cibarglaia tapi, aaour* Ui« drain plug at
tha bottom ot tha cooler to Inaufn tlidu wator Crom
aampla contalnor breakage or ice n'lltlng dooa not
leak Crom tha outalda container.

i
Line the bottom oC tha cooler w i t h a layer oC
abaorbant material auch aa varmictUlto,
Place' all aampla oontalnera in the cooler, ChacK
ncrow capo Cor tlghtnoaa and mark BAinple volume
level on tin outilde oC largo contAlnora,

• for large gl<iaa oontainora, pachlng punnutu may be
uaid to Kaop Qontainera In placi and to prevent
braaknge,
flmall contalnem ouch aa Corty-mlllllltir vlala
may be placed In amall plaatla aandwlch bag a. Hhon
ahlpplng Unas with large container!, atipa ahould
ho tAKon to pravont ahlCting ot the largar
aontalnarn which might break tho amallar onon.
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Cuahlonlng matorlAl la not nouoaaary when ahlpplng
only plaatiu oaittpU aontalnora, Howovor, aome
absorbent nhould be <ncludad in caoe oC breakaga
or leaka,
Ice aealed In plaatla baga or cool paka ahould ba
placud in tho coolur when aamploa muat be kept at
4'C,

Ducumnnta accompanying the aamplea ahould be
nealad In a ilplock plaatia bag attached to tlio
inalde oC the cooler lid,
Tha lid oC the cooler muat be oloaad and Caatan-
od.
rlberglaiia tape ahould be uaad to aaol tin apaoi
between tha lid and the cooler, Tha tape ihould
ba wrapped around tha coolac aaveral timaa to
inaurn that tha lid doaa not open 1C the latch
beaonaa unCaatanad,
Tha tollowlng Information muat bi attached to thi
outalda oC tha cooler) nurse and addreaa ot
receiving laboratory with retuen Addreaa, arrowo
indicating "Thla End Up" on all lour aldia, and
'Thla Bnd Up" label on the Up oC the lid,

Additional labila a.uoli an "Liquid in Olaia" an
optional, II: tin bottlun hova b««ni carefully
packaged, addition*! wnmlnga should not bo
neodod,

1C the cooler ia not equipped with a padlocK, a
cuatody nool ahould be aCCUod and ul'jnod aci'oao
the lid oC the cooler,

Oamploa packaged In t h t n way may be alilppod by cainnmrclal air,
Poraonnel ahould ba proparad to opon and raoMal tho ooolor tor
inopiititlon 1C it in rai|ulrod, bo 9W«r«t chat aomo common:UI
carrlnra hnvo llmltn aa to tin numbor ot poundo pur Itom that UAII
be ahippad,
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a, a C!iain-ot-Cu«itotly I'mooilumn

Aa In any other activity that may be uaod to aupport litigation,
EP.M muat bo able to provide the alialn-oC«poaaeaalan and cuatody
of any oamploa which Ara oCCared to evidence or which Corn the
baola oC analytical teat reaulta introduced aa avldanoe, Hrltten
prooedurea muat bo available and followed whenever aamplea ore
collected, tranaCerred, atorad, analysed, or diatroyed, The
primary objective ot theae prooadurea la to oraati an accurate
written record which can be uaed to trace the poaaeaalon and
handling oC the aampla Crom the moment oC Ita collection through
analyala and Its introduction aa evidence.
A aampla la daClnad aa being in someone' a ouatody ICi

It la In one' i actual poaaaaalon, or
it la In one 'a view, att»r being In one 'a phyaloal
poaaaaaioni or
it la in one 'a phyaloal poaaaaalon and than atorad
in n atcura Cacillty or location ao that no one
can tamper with It, or
it la Kept in a eeoured area, riatrlctad to
authorlied peraonnal only,

The number ot piraona Involved in collecting and handling aamplofl
otiould ba kipt to a minimum. Detailed Clold recordi ahould be
kept in a bound log book and ahould contain trie tallowing
Information!

Unique aampla idantiCication or log number

Data and time
Oouroa oC aamplu (Including name, location, and
aamplo type)
I'raaorvatlvg uned
Analyala required
Kami) nt collector(a)
Pirtinent Cleld data (pll, DO, reoidual diluting,
apoQitlc aeiiduoLandii, ta.ntp*ratura. , radon pctcn-
tlal, etc,) • !

Serial numbora on aoala And trnnaportatlon caoon
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To help eliminate poaalble problema In the chaln-oC-ouatody
protocol, one poraon will be appointed fluid Cuntodlnn Cor each
Investigation, ror Inveatlgatlona where large sampling toama ara
uaod, all aamplaa aro to ba turned over to tin r 1,8Id Cuatodlan by
the team mambera who collected the aamplaa. Tim (fluid Custodian
will then document each transaction and the namplo will remain in
Ilia/her custody until it la ahlpped to the laboratory,

Bach Dample muat be labeled ualng waterproof Ink and aaalad
Immediately after It la aollectiid, Labela ahould be Cilled out
before collection t,o minimise handling oC the ammple container,

Ubalo and taga muat be firmly ac.fl/ind to the anraplo containers.
Da aura that the container la dry nnough Cor a gummed label to be
aacurely attached. Taga attached by itring ari acceptable, whan
gummed labala ari not applicable,
Tha aampla container ahould than be placed In a transportation
oaao, along with the chain-of-ouitody record Corn, partinint
Clild record, and analyala roquait Corn «a needed* Tim tranapor-
tatlon caaa ahould be aealed or locked. However, on thoai
ocoaalona whan tin uia oC a cheat ia Inconvenient, the collector
ahould aial the cap oC the individual aampla uontalnic with tape
In a way that tampering would ba aaay to detect,
When aamplea are compoaltid over a time period, unsealed aamplaa
can be tranaCerrod Crom one (laid craw to tha next. Tlie traniCar-
ring crow llati the aamplaa and a member oC the reviving crow
algna the Hat, The receiving crew either tranafari the aamplon
to another crew or dollvera them to the laboratory,
Hhen tranafaiTlnij tha namples, th* tranaCarao muat nUjn and
record tho date and tLnn on tho chaln-ot-cuatody record (figure
2), Cuatody tranaCora made to a aample cuetodlan In the Hold
ahould account .Cor each aamplo, although aamplea may be tranaCor-
rod AO a group, every peraon who takoa cuatody muat Clll In the
appropriate aaotlon oC tho Bhaln-oC-cuatody record Corn, To
mlnlmui custody recordo, tho number oC cuotodlana In tha
ciiAln-ot-poaooaoion ihould bo mlnlmliod,
Tim rleld Cuatoillan la reoponaibU Cor properly packaging and
dian.tchlng naraplea to the appropriate laboratory, This runpoii-
aitalllty Includoa tilling out, dating, and aignlng tha appropri-
ate portion of thi chaln-oC-cuatody record,
All pnchnqoa nent to thn laboratory ahould be accompanied by thn
clialn-ot-cuntody rocord and othor pertinent torma. A'aopy oC
theae Cnrma nhould bn retained by tin originating oCtica (olther
carbon or photo copy), Mailed pAChnoen cm ba rs'jlfltered with
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return receipt raquontod. For packaijeo nont by common carrier,
Leceipto ahould !>« rotalned ao part ot the permanent ohaln-oC-
cuotody documentation,
Hrlting chaln-ot-cuatody procedurea, aa wall ta the varloua
promulgated laboratory analytical procedurea, Cacllltataa tho
admlflalan oC ovldonun under Itule 003(0) oC tin Federal Huloa oC
Evidence (I'.L. 'J3-370). Undiir thla atatuta, written recordo of
regularly conductor bualnena aotlvitian may be introducod liu,r>
iivldenca aa an •ncoptlon to the "Inaraay rule" without the
testimony pC the perjon(a) who .made tha record, Although it la
prifarabli,' it la not always poaalbla Cor the Individual! who
oolloatad, kept, and analyied aamplea to teatlfy in court, In
addition, 1C the oppoalng party doea not Intend to conteat the
integrity oC tin aamplo ui teating avidancg, admission iindor Hula
003(4)'can aava a great deal '<>C trial tiro*., ror.thaae reaaona,
U la Important to atandardUe tha procedurea Collowed in
collection and analyala oC evidentiary aimplna,
In criminal caaai, howavar, rioordi and reporti oC nattira
obaarved by polios oCCicera and other law enCorcenint piEaonntl
ara not included under the bualnaaa Muord exception! to tha
"hearaay rnli" according to Hull 003(0), P.U 93-999. It in
arguable that thoaa portiona oC the conpliance inspection report
dealing with mattera other than aampllng and analyala reaulta
noma within thla exception, for thi* raaaon, in criminal caaea,
racorda and repot to oC reaponaa tian muitbara may not ba admloa-
Lble, The evldonce may atill have to ba proaontnd In the Corm of
oral toHtlmony by tho peraon(a) who ma ill tha record or report,
even though the matnriala come within the definition oC bualnooi
recordii, . • •
In a criminal cane, the deCenao counaal may be able to obtain
coriloa ot roporta prepared by a wUneia, avan it tin wltneao dooa
nut rotor to the riaorda while t o a t l t y l n g , It cbtainod, the
records may be uaad In oroaa-anamlnatlon,

I:lUcorda ara not automatically admitted in either ot thono
netluim, Thi buainiaa recorda oectlon authoring! admiaolon
"unloaa the nource oC Information or the method at circumatance
ot preparation indicate! lack oC truatworClilnonn". The caveat
under trie public recordu reada "unlaaa tha aourcoa of Information
or othor clrcumatanceo Indicate lack oC truatworthiniaa",
Thua, whether or not tho team membero anticipate that varloun
rooordn will bo introduced aa evidence, tiny ahould make certain
that All reports aro aa AccurAte and objective an pooalble.
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Opiritlni Initructloni

lie "ailiotoi" Switch to "0" poiltlon, Route
"Calibrate" knob iloikwin mil nountirolooKwUi and
obiirvt polntir Mvinnc, rolntir ihauld MVI truly
up «nd down noli ii knob Ii rotated, Thin nc
pointer to 7 pll with "Callbrali" knob.

HIMVO uenli o.-p Iron trobi and lime rrobi In
itlitUlad or diloMmd uatei, (It iieUIni la
avillibli thin (Inn with tii uitir,}
IPMHI rioln Unit tn a tiakir of 7 pM *u((ar
atlMtlon, Turn Itliiiei Ixiuh ia fH, taiati
Callirili knok until painter nidi 7 ill.
Rlnia ftobi Unit un4ir lia wilir at In a' mill el
olain Malar, »M IHMHI Inte l kiahar oC 4 a|l byCfai
lolutlon, Thi Mlir irwuli" MM ind 4 til, >
Mnie rrrti Unit ina* InitiuMnt Ii nm n*fl> to nil
ria.ultia'
Turn Iilicter iMlith to 0 poiition ind note riading
Till i Ii Ifportint, (It Qallbnti knob ia
round dudni lint nitlni, it woyld not ia
ta |o throuih tnpi 1 and 4 aiiln,) Dual podntir b)r
Mina of Callerata kiwi to valua no toil abava with
Itlictor fvttfth In 0 poilUon,
'(wtn lilicter (Nitch te pll, lit Tinpiratud dial to
titftratRia at aippti under nit,
Whin (tnlihad M|lh ni«plii, rlnn r_jbi, riplioa
iaf«li iuf and (ill iiiple tup with watit to knp
bulb

Turn lalictor Jutton ta "0(1", •
Te riplnci brtnr/i nwvi bank o( Mtir (^ oocnir
icrowi), MMVI old battiry, imp on HIM battiii7(
pUci in clip ind ropUeo buck, UH i icinditd
9 volt Tranilnot (Udla linitary ivalltlili loq«Uy,
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Thi. rroba Unit It «« • mw type tiqylrlni no »»M»nl
It h aolu on. Thll la aocflfll.n.J with |. Illllng
Hn! • aicnU J«n.U«n. Thi frob, Unit rn.it bj - -
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i: !IUMMAHY

Tliu I'ol low liui llnnltli nnd ilnfnty I'lnn luin IIUMII duvulopud [or tliu
rni'iiiiii1 WUi.'o ril t» Hl/fll In How Cniit.lu, Dulawnru tiy (uonnult Ing
CI nn) , Th ii In i. n n l: nt t h i n phut In to rucoinnuml nppi'opL-latii
llnnltli mid lUil'u'y pna'uduruii t.u liu Collowud by nltu purnonnul
d u i'I ii'.| i.liu Mr Id (ipo L4n t lonn nl.' Ill 1 n I'cojnut, Connu 111 ny
<i n M liil. <in en to Uio W l t u u Cur par A l: Ion II Uo Kupniriuiita 11 v» In
I in|i I D in u M 11 ii'j i ,ii) n in 1 n 1 mil in, protocol n iniLnlil lidiod linrnln
tlii'DiH/lniui, ihoiio np|)l luAliln nutlvll.luti niinoa Intud w i t h tliu Wltuo
:)li.n Inviiiit Ujdt Inn w i l l liu provldud liy i.lm HI/I'll uuimultant.

Tliu WUyo Corpornt Ion II Itn Hupi'iinuntnt Ivit mny adopt thu hunUh
dlld 11,11 niy p n l l u l n n nnd pniuuilurun nut (.01 th In t l i l u I'l.iiij
huwuvur, (thu oonnu 1 i.anl.) .iniiuinnii no l l n l i l l l t y rugnrdlng Itn
linpluiniiiitatlon unlunn npuul f leal ly ngruud upon In w r i t i n g by A
I'r l i t u l p A 1 of (uonnultlng I'Inn), Thin plan h<in bnnn duvulopad on
t Ii u Ii ,1 (i 11 ot thu 1 n [ o r in« t 1 o n C o u ml t h r o u g h p r a v 1 c> u B
InvuntIgntlonn UttdurUKun nt tint Wltco lllto.
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INTHODUCl'ION

'('hln lliHiltli nnd !Ufui;y Plan li.m buun duvulopud for thu Wltuo illtu
Itumodlnl Invuntl<|nl'.lon/l''unnlbl l l t y lltudy In Mow Cnntlu, l)u Inwnro,
Thin (ilnn w i l l niM'vn l:o p r o v l i l u ruiMiiniiuimlod hunlth nnd iiddii.y
prouudurun Cor thoni.i vmployunn who mny liu impound to nny
hn/.iirdouii mnturlrtl'i nnd uondltlonn thnt. mny hn prunuiu. during i.hu
Invun t lijd 11 UM , Tliu prouuduruii nut forth In t h i n p l n n nru
dun Ignud to ruduuu thu rink ot nxponuru to chumlunl nubntnncun
nnd pltynlcdl or othur Im/inrdn whluh mny bu p run mil In tliu n o i l ,
wni <»r ind nlr niiiuu*Intud with thu Wltuo Hli.n, Thu prouudurun nut
forth hui'iiln nru duviilopnd In nuconlnnuii w i t h thu pi'nvlnluitB oC
ir) CFIi I 9 1 0 i l 2 0 Hntnrlm .Inn! 0911ft IHd"). ! coimuli. liu/ firm)
nhnll bu runpoimlblii noluly for com|illoiK)u with thu provlnlonn oC
thu prunont l l u n l t h nnd ll.U'uty I'Inn by Itn' ninployuuii tniUjin
othurwliiu npnultlud nnd ngruud to In writing by n I'rlnclpnl oC
(k'oiinult Inij firm),
A dutnllud nltu hlntory unn bn lotind In thn Work Plan iliwulopcd
fur tho Wltco Illtu Id/I1'.'), Thu Work I'lnrt nlno dUuunnun thu
pduinnd nlto nctlvltlnn mill nlandnrd opurntIng prouudurun,

\_,\_Kink AnnDnninnnt •• ('otont 1 nJ^ChginUin[1

Kuy L'ljinpoiindn (innoo Intud w i t h thu Wltco III to Invuiitlgntlon hnvn
liimii Iduntlllud and nru lint ml In Tallin 1-1 nlong with a cone Inn
iniiiiinnry of thu hn/.nrdn (nvijlvud with oKponuru to onuli aoinponnnt,
Thu coiii|n)uiHl'i 1 Intud In Tnblo l-l hnvu purn In tunt Ly buun
Idnnt11Ind throughout provI nun InvuntlgntInnn,

Othur uuiint ItuiMitn \\i\vn duuii Idnnt 1C Ind In thu InConnnllon tound
In n v n l I n d i a roportn, h o w o v n r , t h u n u oompoundn w o r n not
ODiin IntniK, ly I ilnnL IC Ind thrntighout pruvloun nltu Invuntlgnt lonn.
Addl t lunalLy, thonii compoundn havo, tor thu inont pnrt buun
proHisnt In tr«o« ooiiii"!ii-rni.lniin, and nu nuclt do not urontu ii
nlgnltloont hunlth throat to n l t n omployoon, Thu iuvul ot
purnonnl pi'ol.ool. Ion han liuun untnbllnhud on n uonnnrvntlvu linn In
to nllow [or thu potontlnl prununoa nt thuini uoinponuntn. T.iblii
l-il lintn tlia potontinl uinii;iouiHln snil corror.pr)n:llng osijioaur?
I linltn,

T o n l u o l o g l u n l n t u d l u n ot thn compoundn llntud In Tablo 1-1
I n d l u n t u thnt uxpniiuru lo Tr I c h l o r o n t h y lunu ponun tliu inont
n Ignl C leant huiilth thninl: nf thu thmu CD coinpnundii IdontlCUul,

(idned di fdd diiiiiH' d nnf ni iNdddfe m fendid' as fliis
din1 fn iiiliifiindiiid enfm m enmd f (en nd (de iM (i| i n i i C inii/e,



Tr I n ( IHI t n-ch I c i r n p r u p y 1 ) plionplinti) ( I'y ro 1 *- PCC) linn bunn
diituniilinid to bu n noii-iiuitnijon lu nnd non-fjnru tnogun lu compound
with no known ndvuritu actitu uxponuro uffu u t i t i

Tr loh lorof hioroiiinthnni) In ,1 h i g h l y volatllu compound nnd In not
uxpuutud to bu prunnnt In uonuuni.rntlonn that w i l l Induun thu
Irrltnnl; ufl'nctii notud In Tallin l - l .

Tr lulilorcnithy lunu hat htn?n I d u n t i r i u d nn n ponnlblu unralnogun
nnd In known to hnvu nijvornl ndvurnii uffuutn ruiuiltlng from nuutu
uxponurnn. Thu A m u r l u n i i (.'onl'Drnnoo of (lovnrniiinni.nl duluntrlnl
llyglnnlntn han untnbllnhud n TI.V-TWA ot !)0 ppm tor thin uumpound
upon whluh ruuoiiiiiiundntloiifi within thin plan nru Imnud,

'-2
*̂*"rTilBf

Id /In1 (in/(i1 didin'd In /lid diiiiin' d nnf di ii'ddiilii'e m dsudfc us (lid
I'ddef, If d due In indi/diiddld enl'm nl enndi/inn I'd dn1 nll||indl' |id||e,
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TAIILB \-'i

I'OTKNTtAI. COMI'ONUNTII - WIT CO UITK

1-1

L'iL
JPolyahlorlnntud hlphunyl D.'j ing/in

(14» CD
TutrnuhlorouthuiiD '.HI ppm
Chloroform II) ppm
I'lhyl IU.IUIIMI1 l(ll) ppm

Mothylunu Chlorldu 100 ppm

Napthnlunu 10 ppm
Anlhrncuim .0.2 mg/in3

Toluonu 100 ppm
Xylono 100 ppm
Dluhlorodlf luoroKinthniiu 10 ppm
I'untachlot'ophunol 0,0 mg/ni-' ( n h l n l

30033'

"̂̂ liiPt

I d flic |iiif|i> |(lfined In K i l l 1(1111111' d iinl m icdddM'c m f r u i d f e m flil.i
ii-f, if d due fn siiln'iinddid enl'ni m n n n d i / i n n nd "n1 m(||didf /id|ie,



•"l",ll
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llll

Thu W l t u o I l l t u K1/I''!J pnni"\ n u v u r n l p l t y n l o A l ha/.nrdn to tluino
w o r k u r n d I r u u t 1 y I n v n I v r> 'I w i t h t. h u n 1 (. u n u t I v 1 t t u n ,
Imp luiimntnt Ion of t'oau I 111 <: "iKj Inourlng unntrotn nnd unto work
prnctlcun w i l l gruatly roducn cliu thrunt of p h y n l c n l Injury duu
to thu tnhuri'iit hn/,iirdn prnnunt nt thu nli.n,

P h y n l a a l h,i/,ardn nnnoclatod with thu nltu Inuludu thu prunniiun ot
huavy iiuiuhlnury, undur'jround u t l l l t l u n , nnd hunt n t r u n n , Much
Inhurunt ha/.ardn ponu thu tliruat oC l l l n u n n nnd Injury to nltu
purnonnul nnd intint bu uonnldurud In thu Hunlth nnd Datul.y I'lnn,

hj_j\pp 11 on I) Ia l(ci g u 1 nt I on n_
(•'udiirnl unit nt.il.,/ ,vjwncli?n h a v » »ii *ilil I thuil n t a n d a e d n and
g ii I d u l l nil n nddrunnlng workur protuutlon and nntu work iirautloun,

Tliunu rogu Int long mny or w i l l Imp nut thn mnnnur In whluh thu
Wltco Id/Hi In uonduutud. Tablu 1-J nummnrUon Huy r u g u l n t lonn
that inunt bo oonuldurud and/or tollowod during thu Wltco O l t u
Inviintlijfi!: Ion,

'"5 J* ,1-rJ '

inine ijifini'd In /Id i liiiimi1 < 1 nnt in lemlnlil'i' m fendife n i Idd
I/ d due In ind 1/diidiUd enfm m enmd f inn nd die md|dnif |un|e,
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TAIItH 1-3

AI'I'I.1CAIII,K (ITANUAKDII

MIIIVJKCT 01'
IITAHDAHI) III'I'I'KI'NCK lUHIIII.ATMN

U.IJ. Dupt. ot OIIIIA I'J1(),»(I Muuordkuiiplng

I). II, Uopt, ut OIIIIA 1 'MO, I'M Kimplrntory
|i|'i>|:uni: Inn

U.II, Dupt. of OUIIA I'llO.lM Mudlonl tool 1 It Ion

U.I). Dupt, ut OUIIA 1V10.UO Workur I'rotuctlon at
lla/.nrdoun Wanto ill ton

U.U, Oopt, nC ODIIA \9U Conntruul: Ion
Autlvltlun

IM ?J /,

Id fde iidne <('filled In fdd 1(1111111' d not n^ leddddd' m fei|idi'e ,i s /lid
fiid e f , it d due to iiiliKiinddid cnfm m e i n i d i f i n i i c< "n1 ml||dnif |in,|e,



oneriON 2
I.IO,)BCT OIU1ANUATION AND KCMI'OWII 1)11.ITIKI1

Thn f i l l I nw hii| riMiponii Mil 111 Ion and authorltlun havo bnon or w i l l
liu annli.inud to dunignatud purnonnul Tor thu duration ot tho Wltuo
lilt" IU/I''.'I,

j)unljjj|ntiid Hopruniiiitnt Ivn and I'rojuut

I' nrn o n d u l y a p p o l n t u d by ( of'tiiui 1 1 I ng f i r m ) to nut In a
niipurvliiory uapaulty ovur nil Itn1 oinployumi nnd n u t l v l t l u n with
runpout to I t n 1 uontrnul.ual olil I got lonn tn Wltuo Corporation l i l t u
Mop I'D liu lit a t 1 Vun ii t i r i n g i. iiu lit ten "Ite ! n V "«H y,i I I nit , Tho
( a o n n u l t l n g f i r m ) U l t u Mainnjur for t h i n I n v u n t Igat Ion In
ro nponn I b 1 n for /in nu r i n g t h a t thn l l u a l t h nnd ilafoty
ronpuiiit llil 1 1 1 Ion a ro uarrlud out hi con Junut Ion with thin nlto
Invunt Igntlon,

I'ornon duly appolntud by thu (connult Ing firm) and undor tho
nupurvlnlon of thu l'ro|iu:t Managur to uonduut f l u i d nnd rulatod
act tv It Ion n p u u i r i o to thu Wltoo Illtu I nvunl. Igat Ion, Thu flltu
Hn nag or for t h i n Pro) nut In run point I blu Cor c a r r y i n g out
(uonwu I t Ing I1 Inn I llualth and llafuty runpunnlbl 1 Itlun on thu nltu
an iltinlgn.itod by nnniieii'iiial nijniuiiiuiiln biitwuon (connu It Ing C l r m )
and thu Wltuo Corporation Illtu Kuprunantnt Ivu,

WUao II Itn IjiinlgnAtiid ((njĵ î ujitntjvii nitd
~ -

I'll r non d u l y nppolntnd to m o n i t o r all n o r v l u o n portormud by
(uonnii It Ing firm) or Itn dunlgnatud nubuoiitractoi'i

ultoJLatoty QCCloor
duly nppolntiid by n nnniyimtm! rnjpi.,)rn,fit,pitlV8 nnt! hn'.'livj'

r 011 po nu 1 b 1 1 1 t y tor t l i u f l u i d I nip 1 umu n ta 11 on ,
u v n l u n t t o n , and any nuunnnnry i t n l d modlfluatlonn ot
thn dunlijiiatiid llualth nnd llafuty Plan/

•"Juoayy

"if

Id (de |nii|e difi'ied di (dd didmi1 is nnf ii s leiidnlil'e oi ri'iiidfc in fdd ;
f d l i e f , If Is due fn snli l l i l d i i d l d enfm nl H n i i i d l i n d I'd Ide nil||did|' |id||e,



runponn Ibl 11 ty For m a i n t a i n i n g nih.><|untu nuppllun of all
purunnnl protoc t i vu <tr|ul piii'.'itt an w u l l an c a l i b r a t i o n
and inalntunanuu of all in ml lor Ing Iniitrtiniontn,

a u t h o r i t y to nuiipund work during thu Wltco (Jlto
1 n v u n t Igat I on duu to nny I n u C t o e 1 1 v u n u n n of t h i n
Hunlth nnd llal'uly I'lan,

JMtr

i
Id the /'HIM' d'fiiii'd di did i(iiiiiii' (i nn/ di ii'dddl'l'i1 m fi'ndifi' in (lid
I'nlicf, II d due In snd s f i i n d i i i i l rnl'm m e n t n d f i n n I'd "n1 nif||didf /ni||C,



,'IKCTION 3

MIIOICAI. MONITOHINd AND PHIIUONNMI, TUAININO HKOUIHKMKNTH

Thu U.,'), Unpartmunt of OIIIIA han unUihllnhud I'Mjulrumontn tor n
mini KM 1 ntirvu 1 1 lanuu program d u n l g n u d to m o n i t o r and r u d u u u
hualUi r l n k n for u m p l o y u u n p o t u n t l a l l y uxponod to hiinnrdouii
maturlaln. Thin program ban buun dunlgnud to provldu bn n u l l no
m u d l c a l data for unch umployuu Involvud In hnr.nrduun wnnto
opurntlonii I n c l u d i n g f l u i d n u t l v l t l u n nnd to dutorinlnu hln/hor
a b i l i t y to wuar punionnl protuut I vu ui|ulpmunt, nuuh an uhumlcnl
runlutant clothing and runpl ratorn , Tin) mndlual uxainlnnt lonn
inii'it bu ndm In Inturud on n pru-iiiii|iioymuiit and nnnunl Inmln nnJ uu
warrnntod by nvmptomn of uxponuru or npnulalUud a c t l v l t l o u ,
Thoiiu uxrtinlnntlonn nhall bu provldwl by gmployurn without cont or
lonn of pay to thu omployiiu,
All n l t u pnrnonnul Involvud with tho Wltco ill to HI /[•'!) actlvltlan
may bu ruqulrud to hnvu part lulpatnd In n madlaal m o n i t o r i n g
program mooting n p u u l C I cat lonn ot M CI'K partn I <J 10, till) , duo to
thn potontlnl prununco of uhnmlcal cumpoundn nnnoclatnd w i t h thu
Wltco Illtu and a n t l u l p a t u d a u t l v l t l u n , Thu nxamlnlng phynlulnn
In roqulrod to maku n rnport to thu umployur of any mud leal
condition w h l u h could placu nuch unipluyuun nt Inurnnnud rink at
wunrlng a runpl rator or othur purnonal pro tout Ion u(|ulpmunt,
I! a u h u in 1 1 1 1 1 y n r u n g a g u d In n l t n work n h n 1 1 n n n u m u t h u
runponnlbl 11 ty ot maintaining n l t u purnnnnul m n d t i m l nicordn an
rnijulatuil by n CM I'JllMO whom nppllcnblu,

A inudlcal program In rui|iilrud for nil tlionu omployooii who wnnr or
mny wuar rnnpl ratory protnutlon an rngulntod by ill CI'll I'JIO.I.H,
T h i n program munt d u t u r m l n u an dull vldunl '« a b i l i t y to wuar
runplratory prntuctlon whlln pnr form Ing (Innlgnntnd dul. Inn,:

:M
I l l t u pnrnonnnl a n n o c l a l n d w i t h thonu f l u i d a c t l v l t l u n In which
i ho pntuntlal fur uxponuru to hn/./ii'doui) nubntnncun u x l n t n may bu
ru(|ulrad to part. Ic I'pai.o In a hnalth and natnty training program
that complton w i t h thn D,(l, Dnpartmunt of OUIIA I n t n r l m f i n a l
r u gu 1 a 1 1 on , 'I') CI'll I'JiO.HU. T h i n program munt Inntrucl;
umployuiin on gunural hualth nnd nntuty prlnulplun and procudurun,
propur opncat Inn ot monitoring l i i n t r u m n n t n , and unn of purnonnl
protuct I vu ui|ulpiiunt ,

Id (lie |iii(|C d'fiii''d <n "''* lili1"11' <* n"' 'n li'ii'liil'd' ni d'||idd' ni fd(S
f i i l i c f , l/'/i din1 In s i i d i / n n d d i d enl'm m n n n d i f i n i i nd the ml/|diiif



In n d d l t l o n , n l t o umploynnn mii'it undurgn n l t v u p u u i r l c training
p r i o r to thu dt.irt-up of any 'jlvun pro.)'".'!. or t a n k . An
acl I vl I. Ion uhnngn at a part luu lar nit", rnlnl.ud t r a i n i n g mint I bu
provldud an iiuuunnary. Thn n I tu-npuu 111 c t r a i n i n g munt nddron'i
pol.untlal hn/.ardn nnd annoclatud rlnkn, nltn opurntlng procudurun
and n a l!o working pcnctluun, duuontainliu'l Ion procuduron, umurguncy
ronponnu and n l t n control ni"thodi( to ho umployud, A (lltu-
ll|)uclflu l l u a l t h and l l a f u t y I'lan nuch an t h i n munt bu duvulopud
iind provldud to all pur no nun 1 Involvud In p u r t l i i n n t f l u i d
a c t I v l t I n n ,

A d d l t l o n n l , npuu I a 1 I /.oil t r a i n i n g m u n t a l n o bo p r o v l d u d an
dlntntod by thn naturn of nltu nutlvltlun, llpuulnl I /,od t mining
munt bu provldod tor n c t l v l t l u n nuuh an uonflmid npncu untry,
uxunvatlonn and handling of unldiint 1 f lud uubntnncun , Ivmployoun
Involvud In thonu typun of n c t l v l t l u n n h n l l bu glvun oft-nltu
liintruutlon rognrdlng thu p o t n n t i n l ha/.ardn i n v o l v o d with n l t u
in'i I v 1 1 - I o n and ill" ai>i>ivj|irlatu hualth nnd nn(!uty prucudurun to bu
fol lowud.

'Phono t r n l n l n g rui|u I r o m u n t n may a p p l y to tln> Wltco a l t o
1 nvoi.it 1'jntIon banod on thu nchudulnd n l t u n c t l v l t l u n and thu
potuntl.it (iompnumln prununt, Alt nltn pornonnul Involvud nhall
hnvo rouulvud tliu ro(|ulrud banlu t r n l n l n g dlncunnud abovo whuru
appl U'lbln i e x h i b i t 'J-l w i l l bn unud by (uonnultlng f i r m ) to
document I t n ' (lubcontrautor nil," pornonnul an h a v i n g mot tliu
t r a i n i n g ruijul romontn n p u u i Mod In i1) CI'll Ml 0.120, Thu
approprlntu l l u a l t h and Dafuty (Man H h a l l bu d l n t r l b u t n d to alt
n l t u pur no mi i>l and d l n u u n n u d prior to tho n t a r t of f l u i d
act Ivlt Inn, llpnclnlty training nhall bu provldud an dutormlnod
by tank and runponnIbl 11 ty. All t r a i n i n g of piirnoiinul w i l l bu
oonduutud undur dlrnut nupurvlnlon ot a tratnud llualth and llafuty
pll I curi

Id /de |Ki||i' d I fined di /'ill dldiiie d not ill leiiilddi'e ri ('HIM life d s thn
f d d e f , ('/ d due fn siilnliiiniiMil endn m enndi (inn nd /lie m/i/didl1 /idi|i',
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UUIKWniACTOIt OOUPATIOflAI. tlAIWY AND MliAI.'lll OWI'IC'l CATION

CUfl'IIACIOItl

1, Ojiitrnt'tor curtltlun that thu following puriioiinul to IM uniployiid
on thn Wltco illtu Iwwu mut thu tolliMlng ru(|ulri.iminti) of thu
WIIIA lln/.ardoun Wantu Opnratlonn lltandard CM CHI 1'JIO.lilU) and
othur (ippllcablo OIIIIA ntandardn,

Ointrnctgr I'oriioniijLl, iH.llJli.Qy. jJilllPJLî L̂î 'J.f.'JiSti'it! Mwllcnl

'i, Ointraot.or curtlflun that ll: hnn rucnlvwJ n uopy oC thu Illtu
llnfoty nnd llualth I'lan and will unnuru that Itn uinployunn aru
Inl'unnuil and will canply with Itn riK|uli'Miiuiitn,

K Omtraator furthor cortlflun thai. It hnn road and undi.imtnndn nnd
will cunply with nil provlnlonn ot Itn contractual agrummint with
(conmiltlng flnn) nnd Wltco Onixirailon Illtu Hiiprunnntntlvon.

illgnutl _____^_______ ____ Unto

Id (de /mill1 d i I'm IM/ di fdd |(iiiiiic d i i n f .n lend d l i l ' e o< fi'iidife di fdd
fillu'l1, i f ' l l due fn s n l i l f d l l d i l l d i ;ifm m I ' n n d i f i n d ('d "n' m</|(ibif |idi/e,



IIKCT10N *

UITK MON1TOIUNO AND
I'HKUONAL I'HOTBCTWK BOUII'MKNT

I'luld act I v I (, Ion taking placn during tliu Wltco Id/I'll may cruntu
pot i n i t i a l l y hn/,,i rd riu n u o n d l t l u n n , nui.'h nn thu r u l u n n n of
hdxardoiin nubntnnuu'i Into thn bruntblng npacu, Thono nubntniicuii
mny bu tn thu form ot m l n t n , vnporn, duntn, or [union that can
n n t o r thu body through Ingontlnn, i n h a l a t i o n , nbnorptlnn and
illruct contact. Othur pnramutnrn that may bu uvnluntod Includu
uAploiilvlty, .UmuriphuL'lc oxygon content, toxic gai f"n':"n!-riU«!i«
nnd r a d i o a c t i v i t y . Monitoring I) I to uond! t tnnn and paramuturn
nnoumn approprlato (lornunal protootlvo inn ami run nrn omployad
during nltu nutlvltlon,
Tho following dunurlbun tho monitoring pnramotorn tu bo ovaluntod
during thn Wltao Ultu Invontlgatlon, liocommondod Irintfumontn tu
bo unod aro nlno pruvldud In thu d incur)!) Ion, All Inntrumontn to
1)0 unud during n l t u n c t l v l t l u n munt moot i ho ,M t a b l 1 »,iod
roqulromoiUn not forth by OUIIA, MOIIA, NIOIIII nnd utnl.u ngunulun
whocu nppllcnblo, Action luvuln banud on monitoring runultn nro
dlncunnud In thu following unction,

a n _l_c Vjijiojj_c d no on t rat l_on.n •• w i l l bu m n n l t o r o d
"rout riiuly "Tn tITn"T) run tiling npacu with nn organic vapor
m n t o r , organic vapor cononntratlonn may bo unod nn
action luvul c r l t u r l n tor u p g r a d i n g or downgrading
p r o t u c t l v o i>t.|ii (pmiiiit nn d I mp I union I: I ng a d d i t i o n a l
prucautlonn or (irouudurun. A backup organic vapor
motor should by pro no nl throughout nlto autlvltlnn In
tliu uvunt of nn liintruinunt malfunction,

Hxplonlvlty - will bu monltcifnil purlodlunlly during ulto
nctlvltyi HunHuruinynt" nhtAliiml from thin Inntruinont
w i l l bn unnd an nut Ion I n v u l c r t t u r t o tor lnnl.ltul.lon
ot additional prui;nu t lonn, n l t u uvm.Miatlon nnd
protuctlvu ii(|ulpmunt nuluutlon, An liinti'uinont uapnbln
of i n d i c a t i n g tiio pnrcuntngp uf thu lowor o x p l o s l v o
l i m i t for n u b n t a n o i i n p i o n n n t at thu n l t u nhould bu
ui. 111/.ml. A g a i n , n backup or nuuondnry iiiotnr in
ruuommundud during n l t o n u t l v i t l u n ,

'f£X_lj,'_(ian - w i l l bo monltornd only during nonflnod nnnoo
n-TTvltlun or an wnrraiitud by infonnntlon obtnlnud

•Moan

*̂Mil!f

Id Ide |iiii|i' <( dm1 if in did dliiNi'1 d ni'I di leddiidl'e n'l I'NI id fe n s did
fdlicf, If d din' fn sndifiiiiiidlil enl'm m n n i i d i l i n d nd "n1 md|lildf /id||C,



e:'\ d u r i n g tho nil. M I n vu n t 1 g n 1 1 on , Thu m o n i t o r i n g
i nnt ruinont 'ihould I n d l c n t o thu prunonua of hydrogun
n n l t l ' . l u In pnrtri pur m i l l i o n nnd u l g n n l an a l a r m at
cnncniitrat lunn of 'J ppm or gruatin1,

't I y I ty - bnnud (in n v n l l n b l u Informnt loiii It In not
..__. ",'iuyuminry' (,, moult or for radloaut Iv 1 ty during pro)uct

net I v l t Inn.

All nltu monitoring w i l l bu c'niductud by or uii'.lur tho nupurvlnton
of Kin ,'lltn llafuty OlTkur, All m a d l n g n o b t a l n u d w i l l bu
roconlud In a dud d.'a tint 'ili.n notubooV, by thu !lltn Opuratlonn
Manngnr and/or Conniil tnni, . Thu 'd':u lialiuty oirlcor w i l l m a l n t n l n
nil monitoring I n n t r u m n n t n ..ouijli'mt ' hu nlto Invnntlgntlon to
nnnuru t h u l r r u t l a b l t l t y and , /pm o^iation.

Ant inn

Tho following action lovulii havo boon u n t a b l Inhiid for activity
connatlon, nlto ovncuntlorii omorgu 111,7 ronponno, and thu upgrndo
or downgrndi) In thu l o v o l ot pornonal protfiutlvn ui|ulpmont,
l.avol I) pornonnl protoctlvu ui|iilpmont an duncrlbod In thin Plan
w i l l bo pnrmittud for thono n c t t v l t l n n and opuratlonn that do not
pono (i p o t o n t l a l t h r o a t of oxputiuro to toxic' or ha<uirdoun
n u b n t a n c u n and whuro concnntrnt lonn oC organic vnpoi'i do not
uxcuoi) 23 ppm In thu bruntlitng npaco, Thin lovol oi protoctlon
han buon untabl 1 thud bnnnd on ono-hnlf tho Thrnnhold Limit; Vnluo
of Trluhlorouthunu (TI.V « !)() ppm),

H a l f fnuu r u n p l r n t o r n w i t h l.uvul C pi ut nu I. Ion an
doni:rlbod In thin plan w i l l bo unod whom orgnnlu
vaporn p u r n l n t butwnun ;>!>-'<!'.'i() ppm In thu b r n a t h l n g
iipaoo, A f u l l tnca r u n p l f a tor w i t h thu p r u n c r l l n i d
l.iivnl C u n n H m I) I o w i l l bu worn whom organic vaporn
(inrnlnt botwoon 2DU-900 ppm In thu brnnthlng npacu,
I l l t u p u r n o n n i i l n h i i l l don nn t f -ctintadnud b r o a t h l n g
nppnratun nhould organic vapor ui'.ncuniratlonn ruach or
UKCuod 'JOO ppm In thu hruakhtng np.icu. Thu ontabllnhud
notion lovnl In bannd on oitu-linlf thu Thrunhold Mmlt
Vnlun ot 10 ppm for Tr luliloronthuno and n protuctlon
tact or ot 10 nnd 'JO for h a l f tauo and l u l l - t n c u
ninplrntorn, ronpuct Ivuly,

ll.xptonlv.lty

A l l n l t u a c c l v l t y w i l l cnanu w h o r n v u i t h u lowor
oxplonlvo l i m i t runi.'hun or oxonudn 201, I'ho n l t u w i l l
thu n bu o vacua tod ot all pur non nut an q u i c k l y an

,Jfl03!>4-i!

Id (de /idi|i' d<''ined In Cdi di<niH' d i t n f HI ii'ddndd' ni f e i i i d f e ii s flu s
didcl'i if (S din' (n inli ifiindii id enfm m e niid i f i nil nd /'"' ''iiildidl' /id||e,
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p o n n l b l ' i . I'lru o f f I c I a 1 n w i l l In' Infiirmud of thu
nltuaiion .10 that nff net tvn nuiunuiiin can bo takon to
u l l m l n n t u tho r i n k of ux|ilonlon. A lowur u x p l o n l v u
l i m i t In tho rnngu of 10-iliU w i l t rogulru thn un<> of
I ntr Inn leal ly nnru Inntrumuntn and oi|u Ipinoni for nil
a c t i v i t y . Cmployuun munt unu oxtrnmu caution undnr
thuiiu condltlonn to avoid autlonn that may provldu n
nourcn of Ignition,

Tiix.Le.flnn

A l l nll.f d c t l v l t y w i l l cunno whom hydrogon n u l t l d u
connuntrni, !onn runcb or uxuood 5 ppm, I) I to pornonnul
w i l l don it" I f-uontnlnud brunthlng apparatun In ordur t.o
uontlnini a c t l v l t l u n whom lljU l o v u l u p o r n l n t nt or
abovu ') ppm,

4 . ;i Piirnona 1 r|; rot not I yn.
I'nrnonnl protoutlvo ii(|ulpmont rn(|u I romontn munt bo nntabllnhud
Cor tha Wltco i l l t n Id /I'll baood on tho nnnoanmont of potuntlnl
hn/,ardn Idontlflod In procmllng ruportu and nlto oharncturl/atlon
(nnglnourlng control n .ilinll alno bo Implomontod whonovor ponnlblo
to oiihanoo workor protoutlon throughout tho Invontkgatlon) , All
nppllunblo ntato and Codnral rocjulnt lonn w i l l bu nil ho rod to
during tho nlto opnratlonn rognrdlng workor iiiifoty, onglnoorlng
aontroln, and work practluun,

Th" illtn Mafoty O f f l u o r w i l l dntormlnu whuthor or not n luwl of
protection can bo upgradud or downgrndod. Chain) on In lovol ot
prutuot Ion w i l l bu rouordud In tho dodluntod iilto logbook along
w i t h an oxp I aunt Ion an to why chaiigon worn inail n , l.uvol I)
proton!, Ion may ba unod Cor thonu a c t l v l t l u n that do not pono a
potuiitlal throat of jxptmuro to toxic or ha/,nrdoun nulintancon,
l.iivol C pent net Ion w i l l bu ruguiroil nn dotnrmlnod by action
Icvulr* •Mi.At'.iiil In tho proaodlny nuctlon.

l.nyni. II I'rotoiitli'jii

n, Proiinuro domnnd canundu nlr nyntom or othur nultnblu
nolf-uontntnod, pronnuro dumnnd iirnnthlng npparatun,

b, Ohomloal-ronlntant uloLhlng Kuah nr» Poly-contoil Tyveks*
or llnranox", Ilu itn w i l l bu ono ploco with bootlon nnd
ulantlu wrlnt bandn,

c, Outor n l t r l l o and Innnr latox n u r g l c n l glovou (both
chumlunl L'tjfllntnnl:) i

lie d'fmi'd di f d i i dmmi' Ii i i n f di ledddlil'e ni f i ' H i l i l ' e ,i\ (
(i due fn snd ildiiildid en I'm m enndi (um nd 'In1 mliiiiinf
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d, l.oathnr bootn with rublmr ovorbootn.

u, Chtini I en 1 -ruiil ntnnt tapo ovor protuutlvo clothing .
nuconnary.

t, Opt lonn an roi|ulrudi

1, COVUM! In
2, Dlnponnbln nutur bootn
'J, I'ncn Mi l l u Id
4, llnunpo mank nn approprlntu
'), llnrd hat
ft, Bar protuctlon

l.ovcil C Protiicl1 Ion
a, Pill !-f niro/hnl f-ft'1'* nlr nurl fy I nu i-uaplrnl.or uqulppod

with approprlntii organic vapor canlntorn or cnrtrldgon
munt bn worn ( a l l pornonnol roqu 11'ing ronplratory
protection aro tit tuntod with tho runplrat or to bo
unod In tho Child!, Dunt pro-tlltorn will bo nvallnblo
nnd utllUod an warrantod by nltu uondltlonn,

b, Chomloa 1-ron Intnnt clothing nuch an I'oly-oontod
Tyvokn* or Haranux*. ilu Itn w i l l bo ono ploco w i t h
bootiun nnd ulnuUi.1 wi Ut bandn,

c, outor nltrilo glnvnn and Innor latox nurglcal glovoiti

d, Lontltor bontn with rublior ovorbootn,

n, optlonn an ru<|ulrudt

I, Covurnlln
'i, Dlnponahln outnr bootn
1, Iliiunpu mailK
il i llnrd hat
'i, I'acn nil lo Id
D, Bnr protoctIon
7, lifll'nl.y ylnnnon
U, Choinlual-i'cinlntnnt tapn

l.ovul D PiotuO1,ton

a. Covurnlln or long nloovo nhlrtn and Long pnntn,
b, nut or n l t r l l n g l o v u n nt n m i n i m u m , Innor latox

(jlovuit nru rucommondod whoro prntlanl,

Id (In1 /in||i' i(ifiin'd in /lid (iii me 11 in1/ ni icddiilil'c m fi'iidifc us thn
f'ldel'i If d due fn siidifiiiiddid eni'm m I'midifinn nd "ic nldjliidl' |iil||C,



,. •*, u. l.nathor b(iol.!i w i t h nibb'M' •:

d. Opt lonn an rmpilriHl
I, Dlnponnbln outur bootn
2, Hard hat
.1, ilal'uty glannun
i|. Car protuctlon

4-5
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UBCT10N !i

DBCONTAMINATION

5,0 Ounnrnl

Purnonniil Involvod w i t h tliu Witco Illtu a c t l v l t l u n may bu oxponnd
to compoundn In a numbor of wnyn, d u n n l t u thu inont n t r i n g o n t
protoetlvo procuduron, ill to puroonnui may como In contant with
vaporn, ganun, mlntn, or part leu l.Hon In tho air, or may aomo In
contact w i t h n l t n modla will In porCormlng nlto dutlon, Uno ot
monitoring Inntrumuntn and n l t n o(|utpi!i<uit can alno r n n u l t In
oxponuro to luuardourt nubntanuon,

In g n n o r n l , ducontam 1 nnt Ion I n v o l v u n n c r u b b l n o w i t h an
Aloonox/wntor nolutlon foklowod by c t o a n wator r l n n o n , All
d l n p o n n b l o I tomn n h a l l bn dlnponod of In a dry container.
Curtain pnrtn ot containInatud r u n p l r a t o r n , nuoh aa liarnuaii
n n nnmbllun nnd loathor or cloth ctnnponontn, aro d i f f i c u l t to
(iocontnmlnnto, If gratuity ooiiiiumlttntod, thoy mny havo to bo
dlncai'U i Uuhbor coiiipoiiuntn -MII bo no.il'nd In noap and wator nnd
narubbod with a brunh, In ndditlnn in buliuj dnuoittninlnntod, all
ronp I r n t o r n , non-cl 1 nponnbl o p r o t n o t i v n ulothlng, and othur
pornonnl nri.lclon munt bo nnnltl/.ud ':<n.Pi" thoy can bo umnl again
It t h u y bo c oino mil loci from mdi/i in I; Ion, body u l l u , and
purnplrntlon, Thu manutnoturur'n lii'itruotlonn nhould bo followed
In n a n l i . l « l n g tho ronplrntor mnDkn, ('tin Ml to llafoty Offlcor w i l l
bo riinponnlblo for tiio propor maintenance), dooontnmlnatIon, and
nnnltUlng of alt rnnplrator oqulpmont,

Thn dncontnmlnnt Ion BOIIO layout and procoduron nhould match thn
prunurlhod lovoln of pornonal protnctlon, A dotallod illncunnlon
for tits sjst.ibl ls!iw'.'!!t of ':-'!« rfncontamliiatlon iconu and tho
procuduron riKjulrod for thu v a r l o u n l o v o l n oC p o r n o n n o l
protoctlon lollowni

('[xolunlonLJQnn;.,(.ljjj_|.f. Tho nlto of activity, It In connldornil
to"I)n potoiit la'llY o o i i t n i n l r i n t i i i l , A p p r o p r l A t o pornonnl
prntocl.Ivn oqulpmniU munt bu worn whlla In thin /ono, Thin
/.ono in normally nopnrntar] from thu uuiilnmliirnil liiduotton
/.ono by a 'hotllnu' or hnrrlor to provont pornonnol Crom
ontorlng thu o x u l u n l o n /iono bi:iundary w i t h o u t protoat i vu
nquIpmnnt, ThQ nxclunion xono w i l t oxtond to nn nroa that
a x h i b l t n baukcirnund lovoln ot monitoring paramatorn. At a
m i n i m u m , t h i n sona w i l l r«'J!ale t'? « 'JlsL«'tyu of 20 '»«?'•
fenm Lhu paint at oporfltloiifl.

Id /lie PCI |i i' li/fini'il In did d^niii' '* in1' (|-̂  it'.in/iilif.c 111 ft', nt lid1 in /lid
C n In-1', if Id din1 fn . i i i d l f i l i i d d 1 i l enfm m cniiili/dm n|( 'dc oil||didf |ni||c,
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C d n t am 1 n nnt K mjug t j p n Itojî Jjyij!). It " wiUdn thi- >•. •''
t'fiaT" tho dui.'on tain Ilia l.Ton~p"r u"uu n n~l n und'', i, ••',, '.'01 nint ,,, ,
and t h u i r oi|ulpini.nil: munt bu nduguatoly dU'.untnmln.Ui.il do I o MI
luavtng thin /.ono for thu nupport /.ono.

lluppnrt '/.oiio. J M) ' Thu nupport /,onn In connldnrnd to bo
unouiRnmi'iiiitnili an nuch, protoetlvo clothing and O(|ulpm(int
nro not rni|ulrnd but n h o u l d bu a v a i l a b l y for uno In
oinurgiMio l « n , Alt iKjulpmont and m a t u r l a l n aro ntorod nnd
m a l n t n l n u d w i t h i n thin /ono, Protoutlvo clothing In put on
In tho nupport t, ono ho torn on to r i n g thu c o n t a m i n a n t
ruductlon /ono,

Thn n n t u r o ot tho W l t c n M l t o a u t l v l t l o n In nuch that tho
nntnbl Inhmunt of n docoiitainl nation lino mny nut bo practical for
all nltn umployoon and autlvltlon. Tho following prncnduron havo
biiun oi'.tahl Inhu'l f" pi*«ylil»« ilM puramtna L w i t h in 1 n i in u in
g u l d o l l n o u tor propur dnuniitamlnntlon, Thonn minimum procudurou
muat bo tollowod by pnrnonnol loavlng tho point ot oporntlonr,
donlgnntod an tho uxu l u n l o n MHO. Thu docontamlnntlnn procunn
nhall takn placu at a roanniinblo dlntancu away from any aroa of
potontlal containlnatlnn,

3,a Minimum Uooontaiiitnailon l'.rJ!'l" r'°
PorBonnol l o a v l n g thu p o i n t "i. opuratlonn nhould wnnh our or
glovon and bootn whunovui' ponnlblu. At a iiiliilniuin, thu nutor
bootn n h a l l bo rumovoij t l r n t nnd ur.orod In no npproprlntu nroa or
propurly dlnponud oC, Outui bootn munt bn propurly wanhod whom
gronn contaml nation In ovldont. Poruonnol nh a l l thon rniiiovr> nnd
dliipono of thu Tyvok covoralln. Pornonnul nhould runiovo thu
Tyvuk envoi A I In no that Innor clothing doon not oomo In cantnot
with nny contnmiitatod nurfacon, Aftor Tyvok roinovnl, pnrnonnol
.ihall rumovti and dlncnrd mi tor n l t r l l u glnvnn, Pornonnol nhall
tliei'i i'»!»'.'Mu i1. liu map Ira tor, whoro nppllcnblo, Kunplrnturn nhall
bn dlnlntuctnd botwoon unu with towulotton or otiitir nnnii.ii1, ing
muthodn, A wnnh ntatlon, at a m i n i m u m , w i l l bo pronimt no that
nlto pornonnol can thoroughly wnnh hnndn nnd Cacm attur luavlng
th« point of apurntlonn, A portablo nliowur unit may bu nuounnnry
dnpoiuiing an provalont nlto uondltlonn or particular a c t l v l t l u n ,

Portablo wnnh ntntlonn n h a l l bu u t l l l n o d tor oany and offlclont
auuonn, Tlin waiih H t a t l o n sh.ill csnjilat '.'f « pntablo wator
n u p p l v , hand nonp and u l u n n towoln, Portnblo nprnyor u n l t M
t l l i o i i with Alconox nolutlon and potabln wator nhould nlno bu
a v a l l a b l o to wanh and rliuiu otC gronnly uontaniinntud bootn,
glovon and o(|ulpmunt, Tho Illtn UaCoty O t f l a n r w i l l monitor
d . or.Mir iml nnt Ion pruaadurott to onnuro t h o l r w I f uu t Ivononn ,

0-2
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Mod It lent lonn ot thu ducontnmlnnt Ion procuduru mny bu nuunnnary
nn duturmlnnd by thu iilto liaCuty Otflcur'n oltnorvnl. l»,,,>i,

lijj _ ll t andn rtl. Dnogn t .njnl . lui t.) on Prooodu ro

Tho following In a typical douontamlnatton prouoduro for l.ovol II
I'nrnmial Proi.octlvo liiiulpmont . illto pornonnul nhould omploy tho
nppropr I ntu ntopn banud on thu luvul ot protoul; Inn umployod
wlinnovur poonlhlo,

l<gvp_Mj_" l'or_nj™l Pr^itoGtloj^DouonAamlrintlori Prooiidjiro
lltop t -- llourogijtojl ̂Kfiulpmont, J)r_gp

D o p o n l t o(|ulpmont ( t o o l n , n n m p l l n g d o v l u o n , noton,
monitoring Inntrumontn, rndlon, otu.) unod on tho tiltu onto
plrtSt'c tlrnp «'M' hit.

-- _ lloot Covorn nnd Qlovo

Outor boot covarn and outor glovon nhould bo ncrubbud with n
duuontnmlnatlon nolutlon ot dutotgont and watar,

lltop 3 ..— Klnnn Off ltopt_.Covorn and OloyoH
Duoontnml nat Ion nolutlon nhould bo rinnod oft boot covorn
and glovon unlng gonoroun amountn of wntor, Kopuat an many
tlmoi) nn noconnary,

" Tapo.
Itomovo tapo trom around bootn and glnvon nnd place into
contnlnor with plnntlu llnur,

lltop 5 -- llpnt CoVBr Kginovnl

Itomovo dtnponablu boot covoru and plnoo into containui with
plantlo llnur,

!>tffl> ft "• Outor Olovg
lUimovo outor glovon and doponlt In cnntalnor with plantlu
llnor,

lltop 7 — imtt/Hntnty Doot Wnnh
Complotoly wanh nplanh null:, IICDA, glovon, and naCnty bootn.
Caro nhould bo oxorulnod that no wator in atlowod into tho
I1CIIA t'ngulatnr. It In nugguntod that tho HChA rugutntor bo
wrauuod In plantlu,

Id 'lie |iii||i> dldin'd In Idd ||iiiiiii> 1,1 not d 1 l e d d d d f e m fendil'c us /.lid
fddcf, II d line fn iiid.idinddid eid'ni m ennili f (nn nd (lie ml||didf |iii||C,
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Thoroughly r l n n o oft all dncont amdiat Ion nolutlon from
protoetlvo clothing.

liu»p__|) -- Tank Changon/CgjilnUir Chaiigon

Thin In th" lanl. ntup In tliu dncontainlnatlon procodurn tor
thonu workorii wlnhing to chnngo nlr tankn nnd ruturn to thu
uxcl union /.ono. Tho workur'n nlr tank or o n n l n t u r In
uxohangnd, now outor glovo and b;ur uovnrn nrn ilunn.d, nnd
Jolntn tnpod.

lltoi; 10 -- Homovnl ot llACotyr Jlootn

Komovti nnfoty bootn and duponlt In contatnur with n plant Ic
llnur .
lltop 1 1 -- UC'IIA JjackpnoK IUiii)o_ynl

Without romovlng 1'acu plocn, tho I) CD A backpack nhould bo
rumnvnd and placod on a t a b l n , Tho toco ploun nhould til on
bo d i nconnoctud tram thu r o m a l n l n g (ICIIA u n i t and thon
prouuud to tho no xl. ntatlon.

llult Momova_l

With earn, romovo nplanh nult. Tho OK tor lor of tho nplnnh
null: nhould not coma In contact w i t h any Innor lay urn of
clothing,
lltnp I] -• Innnr (llov<i Wnnh

T h o I n n o r g 1 o v o n n h o u l d I) o w n n h u d w i t h n m I 1 d
docon tain I nation nolut Ion (dotorgont/wator) ,

step M— inner /Hoy? !Un"u
(lonoruunly rlnno Innor glovoo with wnl.nr,

Without touching faco w i t h glovon, roinovn faun plurjo, I'auo
plooo ahould ho doponltod Into a uontalnnr which ban n
plnntlc llnor,

(Itop^lfi -
Komovo Innor glovo nnd doponlt In uontnlnur with p l a n t l u
llnor,

3 on "i1'15-4
IM

Id (lie (in ||e d If mi1 if di Id/I |(1iiini' 11 nnf ill lemldlife ni fi'iitlil'i1 us fldl
fdliel'i if .I ,s due tn .nidifiunldlil enl'm m enndi (dm I'd /'n' mlfididf



Wanh hn n d n and fncn thoroughly, 1C h i g h l y t - ^ x l u , n k l n -
uorronlvo, or nk i n-abnorhunt ma I. or I a 1 n ain known or
nunpniotud to bo pni'iunt, a n ho wot1 nhould bu tnkon.

l.o vn 1 C

'Chin dncontamtnat Ion prouuduro for l.uvul C nnd l.ovul I) pnrnonal
protoctlon w i l l nmploy appllcablo ntupn dntnllnd In thu l.uvul I)
docuntninl nation procnnn.

1'fjujiimnnt jrid linrnplo Cojitnlnor_l)oi;('ntni|ilnn,tlon

All noii-d Inponablo nnmpltng u(|ulpmont w i l l bo docontnmlnntoO with
an Aloonox/wntur nolutlun followed by a cloan wator r l n n o , An nn
nddud pi'ounutlon ngalnnt uronn-contamlnntton, all non-dlnponnblo
aampllng oqulpmont w i l l bo rlnnod wi t h d l n t l l l o d w n t o r , All
dlnponnblo nampllng ui|ulpmont w i l l bo property dlnponod of In dry
cont al norn,
llntoiu Inaving tho nlto, nil namplo uontalnorn w i l l bo thoroughly
dooontninlnntoil unlng an Aloonox/wator nolutlon tollowod by n
uloan 'i/itcr rlnio, Tho docontamlnatlon prouoduro nhould Includo
n uoinpl'Mo n u r u b b l n g of tho contalnor'n n u r t n u o to romovu
ponnlblo contamination, Cam munt bo oxorciood to provont damago
to nnmplo contalnor I do nil C l e a t ton laboln,

5-3
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IIHt.TI ON Ii

lllTi; CONTItOI, AND COMMUNICATION!)

fi.i.l). illtu Acconn

Accnnii to tho Wltco i l l t u a u t l v l t l n n munt bn llmltud to nuthorl/.od
pornonnul, Ouch purnonnnl Inuludu (connultlng f i r m ) omptoyoun,
donlgnntud in|ulpmmit opurntorn, and dunlgnntml Wllco Corporation
ropronontntlvun, lluwuvor, acconu Into thn ontnbl 1 iihod one Inn Ion
/.on n w i l l bo l l m l t u d to thono pornonnol won ring approprlatu
pornonal protocttvu o(|Ulpmunt. Thn uxclunlon noun w i l l bu
uordonud off w i t h flagging tapo or othor 'tultablo Indlcatorn
i|n«|ijiirti -ln c j i In* I'm.1 (union /.on>> boundary. Th" /mm w i l l 4 In. bu
inonltorod by tho Olto ilatuty offluor to annuro poruonnol do not
ontur without propor purnonal protootlon.

Illgn-ln procoduron may bu Implomontod to unnuro thnt authorl/ind
pornonnol only w i l l particlpato in tho Invontigntoiy a c t i v l t i u n .
Tho I) I to Oporntlonu Mnnagor w i l l coordinate thin oftort and
maintnIn tho gonoratnd ddcumontatlon accordingly.

Q.,1 111to Control
Tho Wltco Illtn In nncurod by fonclng, howovor, tho nlto In not
r o u t l n u t y p a t r o l l o d by p o l l c o or any Indopondunt n u u u r l t y
dupartmunt, Thun, ciu'taln prouoduroi munt bo foltowod to nnnurn
nultnblo n i t u control and l i m i t a t i o n ol n no unit no that thoiin
pornonn who mny bu unawnru of nltn uondltlonn nru not nxponnd !,<:>
Inhoront ha/,nrdn,

Wolt coou w i l l bo nocurod by nultnblo locking dovlcon to proyont
unniithorl/ud aouonn. All huavy nutchlnory and uqulpnioiH uhali Do
l o u K o d or c h a l n o d oauh o v o n l n g upon uomplotlon of d a l l y
n c t l v l t l u n , All potentially uoiUamlnatnil inodln, nuch an purgod
giound wntor, cut ting n, ,ind Molln, w i l l bo uovorod with plantlc
prior to loavlng thn nlto nnuh dny,

6-1

Id /In' /inlie lii'fini'il in /lid it i i i m c d not id leiiddl'l'e m f i ' i / i l i f c di (lid
dilief, it ii due to ind idiiiddid ('nl'm ni I'Hiiili/inn nd /de mlndidf /nine,



UK en ON 7
KHKIU1KNC1/ IICDPONUi:

'I.J1 (jrniirgoncy Jtoii[>giû o
In tho nvorit of an nmnryonuy, n l t o pnrnonnnl n h a l l n l g n a l
dintrnn'i with throo blaiitn from an npproprtatu horn (uar horn,
air horn, i.itc.li All approprlatu nuthorlt Inn w i l l thon bo
immodl.Uuly notlflud of tho naturo and uxtont of tho oinnrgunuy,
Mndlcnl purnonnul w i l l bo Informud of nltn hn/,ardn and a c t l v l t l u n
prior to projnct I n i t i a t i o n no thnt oinorgonuy n l t u a t l o n n can bu
hnndlnd munt of.tklontly. Tablo 'M prnvld»M a l l n i of Important
toluphonn numburn tor unu In nucunnnry nltuatlonn.

7 ..I JUgnpomi IjoU 11 Igji
Tha Ultu Untuty Otttuor will bo runpunnlblu for runpondlng to nil
iimorguncion, Tho Illtu llnfoty Otflonr w l l l i

I, N o t l t y n p p r o p r l a t n I n d l v l d u a l n , author It Ion and/or
hoalth cam tocllltlon of thn nutlvltlon and hn/nrdn ot
tho InvontIgatlon. Tnblo 7-1 will bn pontoil within thu
tlotd oftlcn or any othor vlnlb|r,i location,

'}, llnnuru that tbo following nnfuty o(|ulpmont In avallablo
at tho n l t o i nyuwanh (Untlon, c i r n t aid ntippllon, and
f Iru oxtlnguInborn,

], llavu w o r k i n g knowludgn ot nil nntoty ui|u ipmunt
av.nllnbltt at th» -»U«!

4, Hnnurn that a map which d u t n t l n tliu mont dlrnut routo
to tho naaront honpltnl nhall bn promlnuntly pon'.od
with the antoryonoy twlnplimiu numburn,

T^j Aopldantn nnd Injur.lnn
In thn ovonl of n nntoty or hoalth omorgonuy nl tho nlto,
appropriate oinorgoncy moanuron munt Imm o d l a t o l y bn takon to
a n n l n t thonn who havn boon Injurod or oxponod and to protect
othoi'n from hn/anln, ThD Hi to Mntoty Oftlunr w i l l bo Immodtatoty
not If lad and w i l l rnnpond according to t!m norlounnonn of thu
Injury, I'm-nnnnol tralnod In flnit-Ald nhould bu prnnunt (Hiring

'1-1

*̂ ĈiRlf

Id /In1 iniiie i)i'fined in /lid dldiiic ii not n.i icnildlil'e m d'ndife m Mid
I'dln'f, If d due fn Miliifiunldid enl'm m en i i d i f i n n nd /In1 ..m lnt'iinf |idi|c,
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n l t o a o t l v l t l o n to provldu approprlato truntinunt of ln)urlim or
lllniinnurt Incurrnd durlrni oporal. lonn ,

Two-way radlon may bu unnd during thu Wltco Illtn UI/K!l actl v l t l u n
to t n c l l l t a t u C l u l d commun lent ionn , llnnd n l g n a l n may alno bu
utllUod whom radlon aru Impractical or unnatu. If ponnlbln,
mobl l u phonun iihould bo printout d u r i n g n l t o n o l l v U t o n for
omurgoncy nin|ionnu and offlcu uomiiiunlcntlonn. Public tolophnnon
w i l l bu louatud prior to thu ntnrt-up ot notlvUlun an back up to
tho m o b l l o phonon or nn thu p r i m a r y o t f - n l t o uommunlunt Ion
notwork,

.h,

Id "n1 (in n i' difiin'd di "di liiiiiin1 d iid / ni lendndl'e m fi'iiidd1 m Idd
fiilii'f, if d due fn J i i l i s f i i i i d d i d enfm m cnnddinii n|( (In1 md,|didf /nine,
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NUHIIKII MOT

Affiliation (Namu). ToUnihonn Mumbor

(Connultlng I'lrm) llunlgnatud llnprninintntlvn
nnd ('ro)uct Mnnagor

(Connultlng I'lrm) illtn Managur

Wltuo Dnnlgnntnd llopronontatlvu and
Projoct Mnnngor

(Connultlng Firm) illtn ilatoty Officer

(Connultlng rU'iit) (lonlth and ilafoty Coordinator

Pollen - Nuw Cantlu City Dupartmnnt • (302) 322-11(100

I' I rn - lioodwlll - 'HI

Amhulnnnii - rionilwlll • ')! I

llonpltal
llnupltnl

4755 Oglntown/lltanton (load
llownrk, Dnlawaru I'jVllI

(102) 733-1000

'"'̂Ili7-3

M /In1 /'due d'dm'd di /In'* fiiiiiiit' M not in ii'ddddd' m I1 I'M. id IV m f i l l s
fdlicf, (I lJ din1 (n s n d l f i i i i i l d l i l enfm m e n i i i d / i n n nd (de md,|didf |id(|C.
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UK en ON u
UI'KCIAI, PHKCAUTIONU AND I'HOCKOUKHII

II.0 Potontlnl Hlnkn

Thn W l t u o l)l. to HI/I'M ponun potontlnl nxponurn rlnkn to both
chomlunl and phynlcal hamnrdn, Tho chnrtlcnl rinkn hnvo boon
uxplalnijil In d o t a l l In thn prnvloun nuutioiiM. Th» potontlnl for
clnimical uxponuro to hn/.nriloun n u b n t n n u u n In n I g n l f t c n n t 1 y
r n d u u u d through thn unn of p u r n o n n l p r o t o c t l v u c l o t h i n g ,
onglnuurtng coin.coin and tmplomontatlon of natu work practlcon,

Othoi potent t i l l ItiiK-ifln I h / i l at1" nauuulatod w i t h tho n|to
a c l . l v l t l o n Includa Injury from honvy oqulpmcMit, hnat n t r o n n ,
uonntruutIon rofuno, and undurground u t l l l t l o n , Prouautlonary
monnurnn hnvo boon nntabllnhod to roduuo thono rlnnn to a minimum
during nlto a c t l v l t l u n ,

11,1 ||nnt lltronn

Tho t i m i n g of t h i n projncl, In iiuch thnt hoat ntr.nii mny pono a
throat to (ho nntuty of nlto parnonnol. Work/Hunt roglmunn w i l l
bo omployod nn nuconnary no that pornonnul do not nuffur advurnu
ottoou from hunt ntrnnn, ilpiiclnl clothing and an approprlntu
i l l u t and f l u i d Intakn w i l l bo rocommundud to all nltu purnonnul
to turthur roduco boat ntronn ha^ardn.

Mnchl_norY/KtiutpiiiuTi]t

All site eisj'l'.'ynua muut roinaln nwai'u of thono n l t o n c t l v l t l n n
t h at 1 n v o 1 v o tho u n o o C h o a v y u ij u 1 p m out n n ri m a o h i ii 6 i' y >
H u n p l r n t o r y protection and p r o t o u t l v n uyownar mny bu worn
t rmquont ly during nltn n u t l v l t l n n , Thin protoctlvn ni|ulpmont
a Ign I C 1 can t ly roduQuu por IP horn 1 v In Ion of tho woaror,
Thorn faro i It In cxinontlal that all oinployonn at thu ill to
u x n r c t n u oxtromg c a u t i o n d u r i n g oporatlon ot oi|ulpiiionl. and
mauhlnory to nvold phynlually Injury to thomnotvon or othurn,

II . 'J CtiojitCjjo.ti.Qn MatorUln anil III tn^HoCuno
All unnntructlon matorlnln and nltu rufunu nhuuld hn contnlnad In
appropr lati> nrniu or f n u l l l t l u n , Uitn purnonnnl nhould innko
u u r t a l n that l u i i l n , l u m b u r , com mil. oto, arn not ncnU.uind

Id (In1 |>di|i' < i dm11/ in flu's d^iiim' < ̂  nn( in lendiilid1 ni (t'\\th(e n i din
di In1!', (I I'll due fn i i i l i l f i t i i d d l d eiifm (ii I ' n i i d i / i n n nd "n1 iMl||dnd' |id||e.



throughout Uio nrnn of a u t l v l t y and that all tranh and ncrnp
mnl or I nlti nru lininndlntiily and proporly dlnponud of,

ll.,l I) ml o r g rg u rid 111 j_U tj
Undorground n t l l l t l n n nuch nn u l u c t r l c n l l l n o n , gn'i llnon,
Induntrlnl nuwnrn ntu, munt bo I d o n t l t t o d and local.ml prior to
nttirt-up ot nny activity involving nubnurtnco npnrntlonn, lluuh
n c t l v l t l o n Inulud" null borlngn nnd woll Inntnllntlun,

ILL
1)1 to pnrnonnnl munt o b t a i n prior w r l t t o n porinlnn Ion from a
trnlnod hnalth and nnluty otflcur In ordur to ontor any con I11 nod
or noml-cont I nnd npauo, Contlnod or noml-cont litud npacu ontry
ru(|ulrun, at a minimum, contlnuoun monitoring for organic vnnorn,
t o x i c g n u , ntuiutiiiiiOi: t c nxygnn, and n x p l n u l v u condition!).
Monitoring ronultn w i l l Indlcnto whothor tho nron can bo ontorod
n a t o1y , n n 0 It no, w i l l d o t u r m 1 n o tho l o v o l of p o r n o n a 1
protoctlon nuconnnry tor conl Inud npnuo net U It ton. I'lvo mlnuto
oncapu inankn at a m i n i m u m munt bu r o a d l l y avallablo to all
umployoun onto ring thu conClnod or noml-uontlnod npaua, Othor
p r u c n u t l o n n Incltnlo tho uno ot l l f o l l n a and l i t o harnonn nn
dotormlnod by nlto uondltlonn and autlvltlon,

II,(î r Add 1. tIonn 1 lintHty J'rno11 jon

Tho following aro Important nafoty prucautlonn which w i l l bn
onforuod during thin Invontlgntloni

I, Haling, d r i n k i n g , uhowlng gum or tobacuo, nmokliuj, or
any (irautlun that I no man on that p r o b a b i l i t y ol'
hand-to-iitouth trnnntur and Inguntlon ot m n t u r l a l in
pruliIbltod In any aroa donlgnatod an contamlnntod,

'),t llaiuln mid fauo munt bo thoroughly wnnhnd upon lunving
thu work nrnn and botoru oattng, drinking, or any othor
autlvlty,

3, Wild no v or (lounntAinln.it ion procnduron Cor outor gnrmuiiU
nru In ott'out, thn nntlru body nhould bo thoroughly
wnnhod an noon nn ponnlblo aCtor tho protoetlvo garmont
In comovoii,

4, No oxconitlvu f a c i a l hair whluh Intortoron with thu
o t t o o t I v u n o n n of a ronplrator w i l l bn p o r m l t t o d on
p o r n o n n o l r n g u l r o d to wonr mnplrntory protoutlon

Thn runplrntrir munt foal ngnlnnt thu Cnuo

Id (de /iiifie dd'mi'il in /dls din me <s not in icddiidi'c ei fi'iidife ii 1 (dii
didel'i (' is due /n 111(1,1 IdiidiHd ciifm m ruiHd/inn nd /lie «iU||diiif |'d||e,



no that thu wnnr»r rnculvun nlr only through tho nlr
purifying i i i i r t r i i l g u i i attachud to thu ronpliator, Pit
t u n t l n g n h a l l lie port ormud prior to ronplrator unn to
nn.'iui'ii a propur nun I in obtnlnod by thu wunrur.

'>, Contact w i t h (lotnntlally uontamlnatud luirfacun nhould
bu avoldud whunovur p o n n l b l n , Ono nh o u l d not walk
through puddlnn, mud, or othur dlnuolorod nu r t a c o n t
knnnl on ground/ loan, nit or placn orjulpmnnt on drumn,
contnlnorn, vuhlclon, or thn ground,

Ii, M u d l u i n u and alcohol can potontlntn thn otfout from
oxponuru to c u r t a i n compound" . Prunurlbud drugn and
al u o h o l l c bovuragun nhould not bn uonnumuil by purnonnul
Involvud In thu projnct,

7, I'o rnoiinn 1 and ui|ulpmunt In thu work nroan nhould bo
m i n i m i nod, connlntunt with uffoutlvo nltn opuratlonu,

II, Work aroan tar vnrioun oporationnl autlvlliu'u uliuuld bu
nnt-.Abllnhud,

'), Procoduron Cor Loavlng Uio work aroa 'munt bo plannod
anil Implomontod prior to going to tho nlto, Work aroan
and docontamlnat Ion prouoduron munt bn ontnbllnhod on
thn ban In of provnlllng nlto uondltlonn,

10i Hnnpl ratnrn w i l l bo Innuod for tho oxcluntvo unn ot ono
workur and w i l l bn clnnnod and d l n l n f a c t o d aftnr oach

1 1 , i l n f n t y g l o v u n a n d bootn n h a l l b o t a p o d t o t h o
(Iliiponabln, chumlcal-protoot Ivu uultn an iwuunnary,

12, All u nun I'D inpilpmont luft unattondud w i l l bo Idontlflod
by n "l)AN(li;i(, DO NOT OI'UHATB" Lag,

II, N u l n u m u f t l n r n or uar |)lugn may bu roi|ulrod Cor all
nit.w pornuiiiiol worKlng around honvy equipment. This
ro(|ulr.munt w i l l bu at; tho dlmrot Ion of thu O t t o
UaCoty of C Icor. Dlnponablu, Corm-C 1 tt Ing plug') am
pral'orrod,

14, Cnrtrldgoii for alr-purltylng rnnplrntorn In uno w i l l bo
chaiignd dally at a minimum.

H-3

Id (lie |nii|e d'diied In lid i id«ti!ii' n not in ii'iidddlV m fi'iiilifi'/n din
fiidi'l', I f i i din1 (n ind l/diii/md enl'm m einnd/inn I'd "n1 mt||dnif |Hli|e,
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API'KNDIX C

1)0II, CQNCEIITHATION AND QllOUND HATBH
QUALITY DATA -

THACB OH NON-I)BTKCTAI)U CONOTITUBNTO

™*̂ %((f

Id /In1 p<if|i' dlfiin'd :'n thn iliiimi1 d ncl di i c i i d i i d f i 1 m fi'didfi' m thn
fddel'i if' i. ,1 due (n s i i l i l / d i l d d l d en/'m m c u n d i / d n i I'd "n1 n1li|didf /id||e,
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Soli Coiio«itle4llnii Utli

HIICU Otltl
Ollur Cunillluinli mil ilolnctoil »r priiinl «'

Ull iitluai I'l |i|il)l

AlH,l lulillltuHil I

I'ruiifl l)i n n in

I ,/, )'lrlcliloni|iruMm

IHn/tnn

lllilonluriniihflliliitr

Clilorulnniinii

Cliliirinllntii'i

rl <Hi»r

11*11 • 5000 ppli

Dilitilliin
I lull

50

50

10

10

10

10

10

10

10

10

10

10

>n

10

2(1

10

I'D

ft*.. <«.!.«, It. IT ll.rliiiLo.il lam

5/H-lO/n), I'AJ 1,1, J,!,!11,!),!*

5/H'KVH), I'A) I,),),*,)",!),)'

VlMIVll), I'A5 1,1, ),<,»•,«, I1

VU-:0'!1J, I'Al l|li J|4,5,l),l

VIMO/li:, I'Al 1,1, ), «,5,4,l

Vlt-KVO), I'Al 1,1,), 4,5,1),!

VIMIVI)), I'Al 1,1,1, 4,5, «,!

V I'M (VII), I'AH l,l,),«,5,6,l

5/IM(VH), PA9 1, *,),<,), 0,'

5/IV-/(Vn), I'AJ l,J,),«,5,ll,/

5/l'M(V(l), I'A!) I,},), »,),*,!

VIMIVII), CAD 1,1,), 4,5,0,1

VI'MVO), I'AJ 1,1,), 4,5,0,1

l/|g.jivo 1. HAi 1,;, 1. (,4,n,l

5/IMn/O), I'AJ 1,3,), 4,5,4,1

1/lu.jiynl, I'AJ 1,2, 1, 4,1,0,1

Vltl'llVO), I'Al 1,1,), 4,5,0,1

5/14'ilVl)), I'Ai l,l,),4,!l,0,l

•"" ,! .

Id Ide iniiie didin'il in .(lid k'ndni1 d nnl di ii'dilddl'e m I'enidd' m / d i i -
fddel', il d due In .mln/iim/niil en Cm m e n n d i / i n n nd 'de ml||(iidl' |ni||i',
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lull Goncinlrill un Dili

HI lco Chinilail ()i«|i»ii(
Olhir Coiiillluanli not ilatiolai) ur praiind it .10 |i|ili

(ill )«luil In prill

Ill 1101 lull
I'nrimUr

l,!-Dkl)lorupru|)fliini

Hull!,! liruildi

Hilnd cnlorlJi

1,1,1

Irani l,l'0lcnloi'ij«lhflin«

l,l,l<trlchluru«lhinii

IrloliloriilluorimilMni

y l n r l Chliirlili

Amniplilltiini

Acingpntltylini

llmiMlUIHuoriinihint

llaniDimiluorinihini

Oiliollon Unit • 5000 mil)

Hull

10

10

10

19

10

10

10

10

10

10

10

10

50

511

10 !'

10

10

Hat* lanplail, Implir

VI'MO/D), I'Al

5/l'MO/D), I'Al

VIWIVII), I'Al

VH-JIVII), I'AJ

VlWr.0), I'Al

VI'. Id.), I'Al

y I'M win, I'Ai
VI. NVOJ, I'A!

VIMft/D), I'Al

VI'MIVO), I'Al

5/l').ia-5J, Ml

VIMIYO), I'Al

l/IMIfOi, I'Al

Victim), CA9

VH-JO/0), I'Al

VIMOyo), I'A)

VU.KVO), I'AI

llorlnij luoalli.

M..4.W

M,M,M,l

1,1, J, 4,5,0,1

1,1,1,4,5,0,)

l,l,), <,1,«,/

I,I,),.»,«,I

M,), ,5,0,1

!,»,), «,>,»,»

1,1,), 4,5, (1,1

1,1,1,4,5,4,1

l,l,),<,5,n,l

I,1,M,'-»,I

I,1,J,4,»«,6,I

I,!...*",*.

!,»,», «,»•,«,!

li'i)i«i'"i*i'

I,J,>,<,1',»,I

Id /de |ni||e d'dm'd di Idd diinne d ne/ >n icui l i i d i ' i ' m d'ddife us f d i i
fddel', i'f d due fn siid S/diKlind enfiM ni emiid (inn nd 'de HI ii/liiiif |iii|ie,



loll Oonuinlrillun Dili

HI Inn Clninliial Company
OMiir Giinilltuinli not ililiolnl ur priianl al <IO ppli

(all valUM In pplil

llinlol||,n,ll|iinlana

Ilinilillni

nliltanlorutliiyllitliir

III ll . on liirmlnuiy Imiinani

Dili. i!nylha«yl|pnlh»laii

Illill-oltloraliuiirupyllainir

4-Oroinuphinyl pliinyl slliir

lluiyl biniyl phlnalali

I'CiilorunaphlliiiUni

4'(llili)riiphanyl phanyl ilnir

Orynn,

l)IU«niii|a,nlanlHraoai)i

!,'•!) kulnrulxniani

1, ''Dlchlorobiiiiini
l!

1 1 <-|UI(]tlorut>4fiiini

)i J^OIoM ocolnni 1 dint

PI,.»,..I.II..I.I.
IlliiinylphlhoUli

l,<,0lnllruloly«t

J.D-Olnllriiluhuni

(III 10 II IHI
tlnll

10

50

50

50

50

10

50

50

50

50

50

50

50

10

50

10

10

50

50

10

Dali lanplid, lanplir

VI'MO/n), I'M

5/l'MO/O), I'Al

VI'l-ilO/0), I'Al

VIV-1IVII), I'Al

VH-JIVl), I'Al

VI'MIVD), I'Al

VIMO/II), I'A)

l/IMO/D), I'Al

VU-IO/O), I'Al

VH-10/0), I'Al

i/l'i-'lOT), I'Al

i/ 1.10/11, I'A!

VIV-KVO), I'AJ

VH-KVII), I'A!

VH-1WD), I'M

MIM-PI ), I'A)

VIMOT), I'A!

VIV-IO/O), I'Al

J/H-ltVIl), I'A!

VI'M̂ O), I'Al

llnrlng Lutatluiti

Mi)̂ 9̂,!),!'

l.l.liM'iO,!"

l,l,),4,5',0|l«

1,1, ),4,5J,o,|«

1,1, J,«, J',*,!'

1,1,), 4, »•,«,)•

1,1,), «,)•,«,)'

1,1,), 4,. ,0,l«

1,1,), 4,̂ ,0,1'

1,1, J, «,»',«,l'

!,»,), 4, D«,4,l«

1.1,), 4,̂ ,0,1"

i.i,), 4, )•,«,:•
),»,), 4, J',0,1'

l,l,),4,5«,0,l'

1,1,), 4,5", 0,1'

l,l.),4.!'.0,l'

I.D.M'iO.l'

1,1,), 4, »•,«,»•

l,/,),4,l«,0,l«

* llaligtlon I lull • 5000 |ipl>

*"' * I'dBf

Id Cn1 I1"!!1' d'fi'n'd in Idd dm in.1 d IIP! d 1 ii'iiddlid1 m f e n l d f e m fdd
Cii l i c f , it ('i due (u snd sdiiidiinl enl'm m e n i i d i l i n i i nd "n1 mi||iinif
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lull Conointrntlon llala

Mllcii Cnsulcal Cmpany
Oliiir Cunilltinnli nut ililioUd ur pruinl al (lOppU

lal I Taluai In |iplil

I'araiMlir

1,1-Olpiiiinylliilrailita

Fliiofana

llnacitlDrutniiMia

Iliiaoltlaruliulidlini

IliilchlorucfiluiiintaiUina

Iliiachloruilhani

liupnuruni

Illtrulnnfini

" llalictlun I hi I • 5000 npb

Ill HO I Ion
Hull

50

50

50

50

50

50

50

50

50

50

50

50

50

'̂ Ĵ L̂
VI'MO/O), l'A5

VI. Wl>, I'A!

VI'M(V!)>, I'Al

VIV-ia/l1>, I'AJ

VIMd/D), !•»«

Vll-ltVO), I'A!

VIMIVO), I'A!

VI'MIVfl), I'A)

VIMCVH), I'A)

l/H-KVO), I'A)

5/IMIVai, I'A)

VI'MCfll), I'Al

VI'M(VO),I'A)

Itor^UjjJ.uciilliini

I,/,), 4, 5", 0,1"

Mi),4,)",»,l"

l,l,)|4,5«,0,l»

l,li),4,5«,0,l«

1,1,), 4, 5", 0,1"

1,1,), 4,5", 1,1"

1,1,), 4,5", o,l"

1,1, 1, 4,5", 0,1"

I,I,M,»(,»,»«

I.J.U*',*,'1

1,1,), 4, .M),!1

I,J,U!»',»,I'

i.iiii^i'.i,?"

Id die |ini(C dtfim'd di fins diniiii1 is ncl m icmfiilifc m 1'en.dil'e in f d i i
fiiln'l'i it d due di ind i/ d i n i i i i d enl'm nl enndi f ('ui nd /In1 H4f . f i / i i i i f /iii||e



r -i

lull Cunrinlrallon l)ala

III leu Chmleil i!i»|ian,
Qllur CninMlunnli nnt daliolnl ur priiinl al (lOppli

(all (aluii In I'nIII

I'aramilar |,|«| I lia

I'hiMnlliriiu 50 5/l'J-lWn), I'A! li'l, >i 4,5",0,l"

l,),l,l|.Ulr«tili>r'. 50 1/U-llVH), I'A! 1,1,), 4,5",6,l"
i)lliinii)-p-i)luiiln

l'»* !,»,», 4,l«,n,!•

* tumilim I Inl I • 5000 ppl)

Id i'lie /in in1 i(f fine d di /lid |(1 d nn' Ii HI'' 'n ii'mlndfc m I'l'nllifc d 1 Idd
fit lie I', (( d due (n viliKdinliiid rnfm ni einiili/dm n|( (de mif/diuf /nine,



JriHiP'l H«tir Quality Data

mien RhiMiloal fiiwpany
Kill Oitirdil ur I'rmitt 41 (lOppli

I'OlllOl'll
Ciiliiiiindt

Alilrln

line-alpha

onU'diiia

IHK>uama

DIKHalla

CMordana

fD' "DIM)

PH'-UUC

up i-ODI

Illalilrlit

tniluiullan-alplii

tiidiiiuKaii-liilil

Oil aoll nn
llnll,
jipU Hula *IJJjU_«il| )••. Ui

1 I/ 10/0), I'AJ

1 I/ Id/ID, I'Al

i i/in/o), I'A)

1 1/10/0), I'A!

i i/in/n), I'AJ

l i/in/o), I'AJ

i i/in/o), i'Ai

i i/in/n), I'A)

i 1/15/55, PAS

i i/ia/ri), i'Ai

l i/io/n), i'Ai

1 l/ll)/0), I'Al

mm

1-11,10,11
14,1'itll

1-11,10,11
14,1'HII

I ' l l , 10,11
14,1'MII

I'll, 10,11
14,1'ltll

1-11,10,11
14,1'HII

1-11,10, VI
14,1'HII

MI,IO,!I
14,1'HII

1-11,10,11
14,1'HII

l.ll,U.JI
14,1'HII

1-11,10,11
<4,I'MII

l o l l , 10, 11

14,1'HII

l-ll,l(i, /I
14,1'HII

,71,1)

ill,')

,»lil)

,11,1)

,11,1)

,11,1)

illiil)

illil)

,»,!)

,llil)

,11,1)

,»,»'

Id die /nine d<f""'d di /lid liliiini' M ni'I '!•» ii'dddl'f'1 ni fi'iiidd' iU (lid
dilieC, It' n dm1 fn iiilutdiiddld ecfm m eniiid/d'ii I'd 'de m/||iiKif |id||C,



r •:

Oruund Kilir Quality Data

HI (cu OiMlcal Gimpan,
Cimiiuunili Hut Oalictnl or I'rninl al (10 ppu

Datiollun
I'nlliildii 11*11,

tndiiiullanlullai. I I /ID/5), I'AJ 1-11,10,11,11,1)
14,1'HII

I l/in/0), I'AJ 1-11,10,11,11,1)
14,1'MII

{ndrln Mitihydi I 1/18/0), I'Al 1-11,10,11,11,1)
14,1'MII

mp.jchlor I 1/10/0), I'A! l - l l , 10, II, 11,1)
14,1'MII

lliptaolilur (pulldi I 1/10/0), W 1-11,16,11,11,1)
14,1'MII

[unnpltana ' I/IO/D), I'AJ 1-11,10,11,11,1)
14,1'HII

Ihi

Id /In1 1'iifl'1 d'fim'd In (III i diiiiin1 d in1' "•* ii'ddnlil'e m fi'iidifc m did
fiidcl', i'/ (i due In Hid Kdiiddld enl'm ni I'un.'ii f inn n|( (lie mffidiiif (id||e



I I

Oruunil Malar Quillly Data

HUcn Chinlciil Himpany
Ui«liiiundt 'In! Onlict nl or I'riiint al (10 ppli

OnliOlliMi
Aoli! r<lrai)!alil« Hull,
Ciyiiiiundj _ pjiti IliH _>«;".il.«il| 5»«|iiar

4.CnloriM).M»!ltyl|ilumi| 10 l/in/n), I'Al 1-11,10,11,11,1)
14,1'HII

l-Clilonililianul 10 l/IO/n), I'Al 1-11,10,11,11,1)
14,1'HII

il,*<|i|<lMnruphani)l 10 I/ 10/0), I'AJ I-II,IMI|1',')
14,1'HII

1, t-Ulniinylpnanul 10 1/IO/H), I'A! Ml, 10, II, IV, 1!
14,1'HII

1, «.|llnllri)plianul 10 1/1(1/0), I'Al 1-11,10, II, 11,1)
14,1'HII

1-nllrophaniil 10 l/ID/o), I'Al I'll, 10,11,11,1)
14,1'HII

4'llllriHihannl 10 l/IH/0), I'Al I'll ,10, 11,11, 'M
14,1'HII

I'hiUMl 10 l/m/0), I'Al 1-11,10, II, 11,1)
14,1'HII

J. 4.6.li I tli luruuhinul 10 I/ID/O), I'AJ 1-11,10,11,11,1)

Data Miutral lulrmlabli
Qrijank Cu«|ii)undl ̂ ^̂

Aimnaphthani 10 1/IH/D), I'Al Ml, 10, II, VI, 1),
14,11(11

10 VI'MIVtl), I'A! I0,ll,l),14,

Acanaplitliylana 10 1/ia/H), I'Al 1-11,10,11,11,1),
14,1'HII

ta 5/i».?;vii), PA; IS,?!,?),?*,

*""* T-TnBf

Id /d'1 /idiM1 dffiin'd In /d 11 l^ilim1 < 1 m'l (M leddddd1 m I'eiidife in /lid
di In1 f, i l ' / l d i n ' (n i i i l i i / i i m f d i d ccfm i'1 e n n d i f i n n I'd "n1 ni(||didf /id||e,



r

Uruund >itir Quality Uala

Mlloo Clmnlcal Cixpany
Hui lialanlid ur I'riianl ll <IO ppt!

Di I <c ' I nn
lima ilaulral (ilraalaldi Hull,
Orjijnlji Cjypuunijl ____ ppli llali iainpl^d, . jiwjijjr, Hilli

Anllirauina 10 1/10/0), I'Al 1-11,10, Jl, 11,1),
14,1'MII

10 viv-KVn), I'AI in, ii, n, 14,
lO.l'MO.i'HII

llan<ii|iilenlhr«cana 10 l/lll/OJ, i'A5 1-11,11,,. ,",7),
14, Nil

10 Vlt'llVO), I'Al I0,ll,l),14,
ID, t'l ,», I'M 1 1

Dinlolbllluaranlhiiii 10 l/ia/0), I'At I'll, 10,11, 11,1),I4,imii

10 VI'I'IO/D), I'AJ 10,11,11,14,
IH,!<J,)O,I'MU

Illitlnllillluiiranlhina 10 l/IH/0), I'Al I'll, 10, 11,11,1),
14,1'HII

10 5/I4-1IVO), I'AJ 16,11,11,14,
io,n,)o,i'Hii

ll.niiiulu»ra.li 10 I/ 10/0), I'Al I'll ,10,11,11,1),

10 5/W'lO/H), I'Al I4,?I,U,14,

lliniol||,h,llp.rrUni 10 l/HI/0), I'A! 1-11,10,11,11,1),
14,1'HII

10 vi'Mivn), I'AJ 10,11, n,i4,

Oinildlni 10 I/ 10/0), I'All 1-11,11), 11,11,1),
14,1'MII

VU-!!V8J, !'.'.; 16. Jl. 11.14.

:j no M I'-

fde /m ||C <( fine d In / d t ' i ̂ itim' d not n 1 ii'dilddd1 m Cendife in flm
,,'!1, u n ilne to .sndifdiidiiid enl'm m en i n l i f d ' i i nd 'de m'fldidl /niiic



r ••

(Irounil Malar Quality Data

film (ihaitleal Cinpiny
Cimiiuunili Hal Diricliil ur I'reuni al >IO ppli

Ililaclluit
lima 'lautral [itraclalila Mull,
tlr^iiilo Ciinpiiundi __ jijdi _ Hall Imp lid, lajijiUr Hajli

Illill-giilurmilliyllalhar 10 1/IO/H), I'Al 1-11,10,
14,1'MII

20

5/l'MIVO), I'A! I0,ll,l),14,10

nl.iy.rM.if,«'i>«.',l.,lhjnii 10 I/ Id/01, I'Al 1-11,10,11,11,1),

10 VI'MOVO), I'Al 10,11,11,14,

Illill-cliloriiliupruiiyllalhir 10 1/10/0), I'A! 1-11,10,11,11,1),
14,1'HII

10 VI'l-lO/O), I'M 10,11,1), 14,
10, J'), )0,I'MII

i)<nnnopiiinyl phinyl alliir 10 1/IO/HJ, I'AJ I'll, 10,11, 11,1),
14,1'HII

Vi'l-Wn), I'Al 10,11,11,14,

l-Unliirunapnlhalani 10 l/IO/O), I'A) 1-11,10, II, IV, 1),
14,1'HII

VI'MWn), I'AJ lO.ll,!),̂ , r
':

10

4-Chloruplnnyl 1'Hinyl tlhir 10 I/IB/O), I'A; 1-11,10,11,11,1),
14,1'MII

5/IMIVO), I'AJ 18,11,11,14,10

cnryuni 10 l/li/D), I'AJ 1-11,10,11,11,1),
14,1'HII

10 1/I»-1(VIU, I'AS l«il

! /

Id Cn1 |>ii(l'' ll'fmi'il in "id illiimc d iinf di li'ddddfi1 m fi'iidife ill thn
I'ddef, ('/ d due tn snl i s l i i n d i i l d enl'm m n u n d i I inn nd "n1 ml||didf •-•



r -i

Oruund Kalir Quality Data

Ml too CHwdoal Cinpany
Hot Oalauliil nr I'ritan! (I 00 ppb

III I in 1 1 nn
Ilmi 'liutral Citraolalili OH,
Organlo Cmpnunili ____ |i|di _

10 1/10/0), I'AJ I'll, 10, II, 11,1),
14,1'MII

10 5/l'MO/O), I'AJ 10,11,11,1',
W, I. .30, Mil I

DI fi -5'jfylpii'Kila^ Id ... .. .l/lfl/9>, I'Al I'll, 16,11, 11,1),(*,i'nn
10 VI'MtVO), I'Al 10,11,11,14,

io,n,)o,i'Mii

I,l.|)l0hluruuaniina 10 1/10/0), I'AI l-ll,!*,!!,!!,!),
14,1'MII

10 Vl'l-lfVO), I'AI 10,11,11,14,
10,14,10,1'MII

',).|)lciilonilnninin 10 I/IO/D), I'Al 1-11,1(1,11,11,1),
14,1'MII

10 VU-10/D), I'A! 1(1,11,11.14.
10, ft , W.I'HII

!,4.|)kiilurulnniani 10 I/III/O), I'Al 1-11,111,71,11,1),
14,1'HII

10 VrM(VH), I'A! 10,11,11,14,
1(1,19, W.I'HII

J,)''l)kltlori>uinlltlani 10 I/ID/II), I'Al l-ll ,IC,2I,.'.', J),
14,1'HII

in 1/l'M(Vnl, I'Al 10,11, 1), 14,

Illalltl Pltinilili 10 1/10/0), I'AJ HI, 10, 11,11,1),
14,1'HII

10 VH'IIVII), I'A! I«,ll,l»il4,
?(!l?i)l 10,111(1 1

/In1 /Kifie dd'nn'il In thn d i d i n e d net ni ii'dddl'l'e m d'nilife ii/,. /ln.s
In' I', i/ is due fn snlisfdinliMd enl'iii 111 e n n d i f i n n nd Ide HI In, I'M/ |id||i'



r

around Malar Quality Oita

Ml loo Chimkal Cmiiany
Cifiinunili Niil Oiliclad uf I'riianl ll <IO t|ili

Oiliollun
llain Haulral lilriotalili Hull,
2LH1!!'C C""l'"undl _ Jlti— . Data lnipliil , liinplar nil I >

Ulnilhyl I'lillialali 10 I/IO/D), I'AJ 1-11,10,11, 11,1),
14,1'HII

10 VIM(VH), I'AJ 10,11,11,14,
10,1'1,10,1'MII

l.l.fJlnllroliiluina ID 1/10/01, I'AJ 1-11,10,11,11,11,
14,1'HII

10 5/IMO/IU, I'AJ 10,11, 1),14,

1,0-1.1,11 Iro.oHian, 10 1/IO/Hi, I'A! IvC"'"1"'

10 5/IMO/O), I'Al 10,11,11,14,

Dl-n-oclylplillialala 10 l/IO/nl, PA! 1-11,10,11,11,1),
14,1'HII

10 VH-J9/0), I'M I0,ll,l),14,

l,l-ni|Hiaity|liyi|rA/lni 10 I/IO/D), I'M 1-11,10,11,11,1),
14,1'HII

in j/tti-iiiVaj, 5*9 it, :t, *),:<,

Muurni!"!;». 10 1/10/0 ), I'Al 1-11,10,11,11,1),
14,1-MII

10 5/IMO/O), I'A) 10,11,11,14,

™p*̂ T)iB5'

Id the pd |ie d I fine if HI /lid |(iiii!ii' d in1/ di lemldl'd' m fi'fiidfi' in (lid
dilief, if d due In snd ifdiidiud I'nfm m .iinnli I dm nd "n1 m<||dnif /nine,



Oruund Halir Quail I, IXI a

ttllcii CltMlnal Cinpany
niniiuundt 'liil Oitiolid v I'riiinl nl < I O p p U

Ililiallon
llan Diulral Cilraclalili l,l«l»,
Organic Conjiuundi pp Ii Pat a iMpled, Ja»jiljir_ tlilli

riuiirina 10 I/IQ/O), I'AJ l-II.IO.Jl.ll.l),
14,1'HII

10 VI'l-10/0), I'Al 10,11,11,14,

danacniuruuanniia 10 l/lfl/0), I'AJ 1-11,10,11,11,1),
14,1'HII

10 VI'I'IO/II), I'M . 10,11,11,14,
?H, IV, lO.I'.lll

iliiitnltlaruliuliillinii 10 l/IO/fl), I'A! 1-11,10,11,11,1),
14,1'HII

10 vi'Miyn), i'Ai 10,11,11,14,

10 l/IO/n), I'A! 1-11,1(1,11,11,1),
14.CHII

W 5/U'lO/O), I'Al I0,ll|l)|14,

10 l/IO/lt), I'AJ 1-11,10,11,11,1),
14,1'HII

10 VIMO/0), I'AJ 10,11,11,14,

lnilnni)|l,l,)<ii,i)lpyrini lo I/ 10/0), I'A) 1-11,10,11,11,1),
14,1'HII

10 1/iMiya), m io,ii,i),i4,

.1 •>

Id fde /nine d'diied In "id lliiimi' ll nnl id i r d d d d f e ni fi'iidifi' ii .1 fdd
I'ddel', If i'i due fn snd sldiidnld ciil'm m eninli f i'nn nd Idc md|didf |iii||H



'r •

Orinind Milar Quality Data

HI leu Rlumlcal Cuipany
Cimpuundi Hill IXIaotnl ur I'manl a! <IO PPli

llnltnl Ion
Data llBiilral [ilnoliliU Dull,

_Pjdi _ !!t!"J«*lL!

Itophoruni 10 I/ 10/0), I'A! 1-11,10,11,11,1),
14,I'H|I

ID 5/l'MO/O), I'Al 10,11,11,14,

10 )/ 10/0), I'M 1.11,10,11,11,1),
I4,mn

»0 I/I'I-IIVO), I'At 10,11,1)114,

10 1/10/0), I'Al 1.11,10,11,11,1),
14,1'HII

10 VH'IIVH), PAJ ld,ll, 11,14,

H-nllruiodlmlhyHnIni 10 1/IO/H), I'M 1-11,10, II, 11,1),
14,1'MII

10 VI'MO/0), I'A! I0,ll,l),14,

ll.llllruiudl.ll'priipyHiiiIni 10 1/10/0), I'A! 1-11,10,11,11,1),
14,1'HII

10 VIMIVf), I'A) I0,ll,l),14,

i|.|||triiiiii|l|il>iny lamina 10 I/IJ/O), I'A! 1.11,14,11,11,1),
14,1'MII

10 VI'l-KVni, I'A) lO.ll.D.H

Id "n1 |iii||e <i('ineil in /dd diiliin' d not iis iciidddl'i1 nl feidlife in /d(i
I'dliel'i I/ d din1 di snli s/diiildiil enfm m cniidi/d'H nd 'dc m l.||dnd'



Malar Q u a l i t y Oata

Hllcii Chailcitl Cinpany
Ciwpuundt Hot (Hi in I «J ur I'rinn' it <IO pptt

Uiliotlon
llaia Mm I ml tilraollbla Unit,
Organic Cmpiiundi .-PIJL_ Oal^liitpjail, niiplar H«H«

I'haninllinn. 10 l/Ui'll), I'Al I- 11,10,71,71,1 1,
14,1'MII

10 5/l'MO/O), I'A! !0,ll,l),14,
in, n ,w,i'« 1 1

|irrana ID I/ 10/0), I'A! 1-11,10,11,11,1),
14,1'HII

10 VD'H.11), I'Al 10, II, 11,14,

1, ),l,(|.lildcliloro' 10 1/10/0), I'AJ 1-11,10,11,11,1),
dlUiniu-p-dliiiiln 14,1'HII

10 Vf-llVd), I'Al I0,ll,l),14,

lll,4.trloiiliiruliiniaiti 10 1/10/8), I'M 1-11,10, 11,11, /),
•14,1'HII

II) VIl'llVl), I'Al I0,ll,l),14,

Id /lie I'dMc difiin'i' di "IM fi'""n' I'i ni'f in ledd.ilife m I'cndx'c us did
CM dr I1, <f' d due t(i snl'sdiin/d v! ':')i'n̂  m emnli/dm nd dni m(||(iinl /nine



I I

Ground Hilar Quality 'in .

Mllcu Ciianiloa! Cmpany
Cmiiuunili ilnl Oilaolai! uf Praun! al OOaptt

Daticllun
Hull,

Pll i) 2l!
cli-l,l*l)kiilorualhylini Unhmnn 5/l'MO/O), r.colujy and 0,4,10,11,11,14,

tfnlroiKonl ln,l'l,)0,l'MII

Unhniwn 0/11/04, [I'A 1-10,11,11,10,1'HII

Cadwn Jliul'ldi ini">iw«ii fi/Ji/ci, ti'A I,),4,o,'1,10,11,
W.I'MII

HllnlillMtfun, UnKn-i.il 0"1U14, (HA I,), 4,10,1'MI I

1,1 DknloriHlnylana I 5/H-KVO), I'Al 0",Id,II,11,14,

Unkmnn VI'Mnyo), tculogy and 0,«,IO,}I,1),14,
(nvlronmnt 70,1'!, 10,1'MI I

I l/ln/0), I'A] I'll, "0,11, 11,1),
14,1'HII

I 5/11/04, [UN |.|,0",'("II,1I,11|1,)0

I 0/11/04, II'A fl, '1,10,71

10 11/10/04, [IM 0

Irani-L'l-dkhlorualhylini I I/ 10/0), I'M l-ll.io.ii.iJ.JJ,
14,1'MII

I VH-KVDi, I'A! 0",IO,1I,1),14,

l/n-lO/O), tnolouy and 0,'),l6,Hil)|l4i
70,U,)0,l'itll

I 5/11/04, [W |.||,1I,11U,)0

llnhnmn 0/11/04, [I'A O.'I.IO.ll

I I II ID/04, UW 0 :j< \\M\i",
IhiI d? J '
***r\fq

Id /de ini||e dlfmi'd In /dd d i i i n i c d nnf n 1 n'ddiidfi1 m C c j i l l i f c m /Ins
I'd In1 11 , if fl due /n .inlnfiinddid enfm m eniiid ( /nil nd "n1. m'||diiif /nine,



r •>i i

llruund latar Quality Dili

Hllcii Chanloil Cuipiny
i (I'd Ualaolid m I'rnanl it <IO ppli

U«ii<. Inn
Unit,

liimpuuml ppli Dili Imp I ad ,_ la»Ji U '_ "jljj

llUnllif! OfOlopaitlani UnKnmn 0/11/04, I'l'A 0,4,10,71

OUitliyl cjiiliilmani Unhniiin 0/11/04, fl'A I), V, 10,11

llalliyl cyaliiniiana UnKnoin 0/ll/M, tl'A 0,V,!0,11

U.ntaiia I 1/10/0), I'A! 1-11,10,11,11,1),
14,1'HII

, I'Al I)4,IO,1I,1)|14,

I VII/04, (IK 1-11,11,1. , JO

l 1 1/ in/o 4, tun n

Odliiriiuiitlina I 1/10/0), I'M 1-11,10,11,11,1),
14,1'HII

I 5/14-10/0), I'Al) I', Id, 21,11,14,

Unknmn Vl'/-10/n), Uulugy mn) 0,4,IO,1I,1),14,
Cnflriinmnl 10,14,)0,I'HII

I 5/11/04, (104 1-11 , 1 1 , 11, )0

I I1/IO/H4, tllH 0

Kiilnriimlliana I t/IO/0), I'Ak I'll, 10, 11,11,1),

I VIV.HYO), I'Al 0', 10,11,1),14,
lo, r. win

5 VII/M, tm I'll,II, 11,)0

1 I1/IO/D4, tlM 0

Oil' 4/l-VOO, IKMIC Mil

"̂NliBj

Id "n1 |ni||i' < i fiiied in "d i dm mi' d not d.s icdildlil'e m fen, id ft1 m Idd
Ciidel'i <•,( d due tn snd s/iinddld enl'm m eiiiiidflnn I'd "H' md.i/iinf |iii||i',



r

Qround Hatar Quality Oala

Mlicu Gnomical
miiouniK 'in' Uiliclid nr ('mint al <IOppli

OH,
Cn»pouitil. PJJS_ Oata luplail, laniplar Halli
nViirwiiTnaiia "V ~ 1/01/1), I'A) Ml, 10, II, 11,1),

14,1'MII

I VIV'10/0), I'A) O1, 10, II, 11,14,
10,14,10,1'HI!

* 5/U/04, (UN I'll, 11,11, 10

5 11/10/04, HIM 0

KhlQii»lh»l»lnyl i"nir I l/m/H I'M 1-11,10,11,11,1),
i',l'MII

I 5/14-irVfl), I'Al «•, 10,11, IJ.I4,
1n,lV,)0,!'MII

I VII/04, IW l-ll, II, 111 )0

io u/io/04, ntH o
V l i t y l ehlurldn I l/ln/0), I'Aa I- ,10,11,11,1),

•' ,l'«ll

I /I4-10/0), I'A! 0",IO, II, 1),|4,
10,14,)0,I'HII

llnknuin 5/l'MO/OJ tilulnuy ind 8,4, 10,11 ,1),14
fn»lrunmnl 10, n, 10, I'M 1 1

I,' I 1/11/04, [IM Ml,!), !!,)!)

i u/m/04, uw o
ChlnnitlhiM I I/IO/D, I'AS Ml, 10,11 '1,1)

M.PKII

I VIMIVO), I'A! (l',IO,ll,l),14,

i vn/04, nw Ml,ll,11,)0
rii n/io/04, on o 'Jf)|'i/J ,v:i

Id 'de /'line ilffnit'if In l d l i dill"11' '* "'•'' <i* iciidiidfi' m f i ' d i d f e iii f d i i
I'dlief, if d due fn i n l i i ( d i i i i d i i l enfm m cinnli f c n i i nd "n1 mlfiuiiif /nine



Orutinil Malar Quality Data

Hlkii Climlcul Ooipiny
Cuopuundi Ho" Uatacliil or I'ntanl al ilOpuli

(lit id I on
Hull,

1 f.mnd jipb Oata janplid, JMJijir >ijrL».

1,1 iilciiluruainani I \>\tttt, I'M 1-11,10,11,11,1)
14,1'HII

I 1/l'MtVO), I'Al 0", 10,11,11,14,
10,19,10,1'MII

i 5/i//n4,riiH I'll, ii, 11", jo
i u/io/04, riw o

Cnlurolur*. I 1/10/0), I'M 1.11,10,11,11,1)
14,1'HII

I 5/IV'H-OJ, I'AJ Oa, 10,11, 1J.14,
10,11, 10,1'HII

linkninn 5/14-KVO) toulouy and 0,4,10,11,1)114,
llnvlrimntftl V0,n, W.l'lll

I VII/04, [IW l'll,ll,l. ,10

I 11/10/04, tlW 0

1,1, IHcMmvulltMil I 1/18/0), I'M ' I'll, 10,11, 11,1)
14, I'M! I

I 5/IV-ll.O), I'AJ 0", I0,ll,l),14,

I 5/11/04, W ' I'll, 11,11", )0

i u/io/04, urn o

IM

iMf̂ U,̂

Id "n1 ("I'll"' d'diii'd di /lid i!iiime d nn/ di U'ddddd' m fi'ni'lifi' us
fddel'i (/ d due tn ind i/dinidld enl'm m I'niiifi li'nn nd /In' Hl('||didf



.... ..

Hilar Quality Oata

HI "cu Cnmloal Cwpany
Cinpuunili Ho" OaliDlad or I'raiinl al <IO ppb

Oitiltlun
Hull,

nugpuunil ppli ^ Data jaiipliiilj latplar Hi__U

1 , 1 , 1 , Irlchlorualliana I I/IH/H.1, I'AJ Ml, 10, 11,11,1),
14,1'HI!

I 5/14-10/0), I'M 0", I0,ll,l),14,

vn-ia's), cwi-jy ami n,«, 14,11, 11,14,
tittlciinnanl 10,n,)0,l'MII

I 5/l"/l)4, (IM Ml, 11,11", )0

I U/IO/04, [IW 0

Cirtwt latraoitlurldi I I/ 10/0), I'Al Ml, 10, II, 11,
11,14,1'MU

I VIV'10/fl), I'M »', 10,11, IJ.14,

Uitkninn VI4-1IVO), (eulogy and 0,4,10,11,11,14,
(iwlruntMnt W,n,)0

i vii/04, cm 1-11,11, 11°, in

I U/IO/04, FIIN I)

Oklili)riiDri)ii«iiMlliana I I/IO/B), I'A) Ml, 10,11,11,
1),14,!'MII

I'AJ a",IO,2l,l),14,

I 5/11/04, [IK Ml, 11,11", 10

I 11/10/04, [IIH a

0->rl«na Unlininn 0/ll/nV CM 0,VI,Vl>,lV,l'i(l I

*f*"*bTiiRS

Id die fiiific di'd'M'd In "ill liliiini' ('1 HI'/ in lenildl'd1 ni I'eiiiM'c ,n fdd
fulicf, if d due tn ind i/dilddld enl'm m enndi/i'nn nd "n1 i"i'||dinf /id||C,



around tutu gmllly Data , ,,|( fl,
ri .1

HI Ion Clixilial Cimpany
Ou»|iounOi 'lul OiiaoliJ ur I'rmnl al ilOppli

Oalaollun
Hull,

Ooapound JipJ) _ Dali (laajilailj _j_a»jila_f MaUt

1,1 UUHIoruprupani I I/ 10/0), I'Al 1-11,10,11,11,
1), 14,I'H||

I 5/14-10/0), I'At 0",IO,1I,1),14,

I 5/11/04, [IM 1-11,11, II0, )0

I 11/10/04, (IM 0

Inni-l,) dlUhldrupropini I I /ID/0), I'AJ 1-11,10, 11,11,

tin I'lMUo

i 1 1/ in/a 4, UN a
UI!iriMu:hlorim(nani I i/IO/OI, I'AJ 1-11,10,11,11,

1), 14,1'HII

I VI WOT J, I'A) 0", 10,11, 1),14,
10,14, )0,I'HII

t 5/11/04, (IM Ml,ll,ll,)0

', U/ 10/1)4, I IK 0

I.I.IMrlmiliiriHilhana I 1/10/0), I'A) Ml, 10,11, 11,
I J, 14,1'HII

I 1/14-liVO), I'M n",ld, 11,11,14,

I VI I/O 4, UM Ml, II, 11, )0

I It/ 10/0 4, [IM 0

""

Pil'|J[|((J

Id Ide /HI in1 d I fined In /III i iliiiim1 d net ni lenddM'e "i fi'||idl'i' ni did
fulicf, (I d due tn nilM/niiifiilif enfrn m enmdfd'n nn the mi[|<iinf /id||i',



r - i

druunil Marir Quillty Data

Ml leu Ciiiiwl'ifll fitwpany
Gmipnuiidt Kill D«Uotid or I'rilinl al <IO |)|ili

(lalmlloii
Hull,

I'.uipuund [ipji !!liL'"Ĵ llLiL?L'.il I.'-1-!.1,

(ili-I.VUInniiirupriipana 1 1/10/0), I'A] 1-11,10,11,11,1), 14,1'HII

I VII/O4, r.lM Ml,71,11,10

i ii/iD/114, rti'i n

llrimilarn I l,'U/8), !'.•! I'll,10.II.11,1), 14,1'MII

I VI4-10/II), I'AJ «',IO,ll,l),J4,
10,14,)0,I'HII

1 VII/04, [IM I'll,II, 11,10

1 11/10/04, [HH 0

1,1,1,1-tilracnlormlliana I 1/10/0), I'AJ 1-11,10,11,11,1), 14,1'HII

I i/IWOT), I'Al 0",14,II,11,14,
10,14, )0, I'M 11

Unhniun 5/14'lU'O) (tulugy and 0,1,Id,VI,11,14,
rn<iriiii«inl 10,1'I,)0,I'M|I

, tin* Ml,II,11,)0

1 It/10/04, CIM 0

I'rupyl uaniina 10 5/H-KVO) I'Al 0,10,11,11,14,10,14,10,1'Mtl

Irlnithyl nylanul 10 VI4-JU/0), I'AJ q,l«,'<t|l)|14,1H,W,)0,I'KII

"̂'HiiKi

Id the /MI ni- d I fined ni "id d 1,11111- ii not di ii-nil.idfi' d f i ' i l i d f e in fdd
di In-f, if d due In snd sliiinlii id en I'm m e n n d i l i i ' i i nd 'de i"i/i|/inif /nine,



r •'.

• li c i t nhmli-al liinpni,
'.iwinnindi inn Ililictid or I'ritanl at <IO|i|di

(liilii!I Inn
llf.ll,

Rimiuuml IM'I' I'JLLl ""I'l"!, li'l'lii'. "ill*

l,l,jrrlclilor(ipr,ipini I 5/IWft/n), I'M 0,10,11,11,14,
.•0,14,10,1^11

Illill-tliliiriniliiyllalliar I 1/10/0), I'A] 1-11,10,11,11,1),
/4,1'MII

I VI'MIVO), I'A) 0\I4,1I,1),»4,
l<\,'lt, III,I1"11

1,1 Olchlorupiopdina I 1/10/0), I'Al Ml,10,II,11,1),
14,1'MII

I VI4-10/0), I'Al 0",IO,1I,1),14,
10,14,10,1'HII

_,yr,,m ijnMtinn l/I'MVOI, i:cnlu(jy and I1,'I,IO,1I,1),J4
rndruimtanl 10,14,10,1'MII

|i,,l,al,|,irliml«d 0,» "/WVm, r.i'A I, 1'itll
i

UnMmn (1/lVIO, (I'A I,1,)|M

o,ii' i/5/ao, IW:M i'»n
0,11' i/i'i/oo, III:H i. ii,i5,10,ii.i'NH

O.IB01 V1VOO, IK'N I'MH

O.OI41 VI/00, IlliM I'll 11

Id 'de /id||C d'fni"'d in "i<* did nit- <i nn' di udddlil'e ni l'i'i|dil'c in "id
di d i 1 1 1 , it d due tn snln/iinddld enl'm ni e n i i i d / i i ' i i I'd "n1 n i d i d i d f inii|r.



fItnMiH Illar Qitlllt, lull

• llril f.hnlral liinimn,

','rtiiiHifl'U 'I'll Illlllll'l "' I'fllin* II .10

1-iilfChliirlailail 'Mil i,/;/,, I/I 1/10, lien ll' ,lf ,1 1 , 1 1,

i / i n / a i , I'll i ii, I4,;",//,

* In He I Inn Hill • "I nl,
11 OnlioH'in IliM > 10 ppli
6 In I it 1 1 'ii Hilt , 1.0H |>uli
11 llalmllnn H«H • 10 PP'I
1 Datii-.tlun Mil' > VO r|ii>

'llticll'l If III tlllt t««|ilt>l, Mjhlt' ilhi

linplir aliliridiil'inti

I'A". « ITImalini AituiVlai'i
I I'A , IniltiKMinlil I'mHi 11,in Agin*.,
li;n i IK.M, inc, lliu'ilil'l Aiiwlainl

'ICHIC • Hn Clllli Illir iii.l l l i j

VI, M, )0/IH

H f i l l ' ndi|i' ('due.I in Mn'. (I.IIM. it n.'f .1 s MM/'iM. .•' ' f •!'''' •' >M ' h - \
fid,,'!', if is ,|ne f,. M i l ' s f n i i i l i i s d '"d" '•'• • .'H,|I/I,',I "', Mn' , 1 1 1 , 1 1 , 1 , 1 1 ,„!,,,.
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